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Feature-based Machining SIEMENS
What does it include

Machining Feature identification
Re-use from CAD, Recognition, Tagging, ...
Manufacturing Process Planning
Suggest the best set of operations for a feature
Suggest the best cutting tool for each operation
Suggest the best process conditions for each operation
Calculate the operation cycle time
Group the operations into setups
Optimized operation sequence
NC Programming
Generate the tool path for each operation
Create and validate NC programs
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Feature-based Machining SIEMENS
Why should you be interested

Process Automation
Significantly reduce the time needed to create NC programs
Productivity improvements of 10x have been documented
Process Quality
Reduce the amount of mistakes in “simple” and “repetitive” NC
programming tasks
Spend more time on critical / non-standard tasks
Process Standardization
Ensure that the “standard process” is used by default
Support the standardization of cutting tools
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Feature-based Machining SIEMENS
Where can it be applied today?

272D Prismatic Machining
Standard features appear in many

different parts like
Mold bases
Machinery parts

Predominantly holes, pockets and slots

Clutch Housings

Connecting Rods

/0! Cylinder Heads

e

Crankshafts
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Feature-based Machining SIEMENS
What were our plans for NX 6 (from PLM World 2007)

NX 6 Plans

Make it work for the majority of the NX CAM users without having to go
through a long and costly customization project first
Increase Feature Recognition scope and robustness (milling
features, intersections/interruptions, compounds, PMI, ...)
Provide out-of-the-box solution without the need for extensive
customer specific implementation
Simplify the customization process (both for the features and the
operation selection rules)
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SIEMENS

Machining Features
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Feature-based Machining SIEMENS
NX 6 Machining Feature Recognition Projects

1. Add the Machining Line Planner™ (MLP) Feature Recognition
technology to NX CAM 4 - g 2w i 1)

Upper | (Rysluy]

2. Enhance the Recognition with OOTB support for PMI =55
Upper and lower dimension tolerances, Fits and Limits

Thread and thread tolerances " -
Surface finish e ——
Face attributes & colors [Tlvlve N RS
Screw Clearance Hole >, * Select Associated Objects (0) a4
3. Support for new NX 6 AHF features .. A s -
. A + Specify Point (1) +++ Title Surface
4. Configurable Feature Mapping U [
Haole Cirection
Screw Type
Screw Size i
Fit. : a’Ra 0.20 LT_!CI!X LT_!
Dimensions o 'A b e
T = [ f
11 ¥ Settings v
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Machining Feature Recognition Projects SIEMENS
1.1 Offers additional 2'2D milling Feature Types

+ MLP - Feature Recognition component
v Stepped Hole/Pocket features

* . MLP - Feature Recognition component

. T X

- ;imm% ' Example Slot Feature types

e v Machining Line Planner

© o e 2 Partial Slot & Corner Notch Features
a

Proven functionality (> 10 years of industry experience)
Large number of extra OOTB 22D milling features
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Machining Feature Recognition Projects
1.2 More Robust Recognition

SIEMENS

Issue

Description

MLP component

Open features

Intersecting features

Blended features

Partially intersecting
features

Split faces (non NX
geometry)

©0060606
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Machining Feature Recognition Projects
NX 6 User Interface and Functionality

Machining Feature Navigator

s TEEE

Find Features

Replaced NX5 Identification & Recognition
commands with a single Find Features
command

All identification and recognition modes are
now available from within the Find Features
dialog

Block based Ul that adjusts to the “Type” of
Recognition / Identification
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‘® [Find Features EFE

Type

[Parar‘lerric Recognition

Bodies to Search

Search Method All Bodies

# Select Body (1)

Features to Recognize

Machining Access Direction

Reverse Direction

M
2
M
)
v
A
7 Specify Vector (1) [%_TJ
&
M

LimIit Search Area

Select Face (0)

Feature Settings M

|:|Assign Color Attribute

Recognized Features A

Find Features %

Cancel
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Machining Feature Recognition Projects SIEMENS
NX 6 User Interface and Functionality

Select Floor Face (0} ‘E,ll

Select wall Face (00 I.'U:J__|

Find Features [@ |
Cancel
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Five ways to Find Feature:
CAD Feature Identification
Parametric (new) Feature Recognition
Legacy Hole Recognition
Legacy Face & Pocket Recognition
Manual Feature Definition

Additional enhancements:
No double recognition
Sheet and Solid body support
Persistent feature type selection

Configurable Feature Mapping available for all
|dentification and Recognition methods
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Machining Feature Recognition Projects SIEMENS
NX 6 User Interface and Functionality

— an New standard capabilities:
oremmer e necommon =) Bodies to Search
Bodies to Search A Workpiece
Search Method Allsodies _[v) All Bodies
¢ sectfon @ &2 Specify
Features to Recognize v Machining Access Direction
Machining Access Direction M

Find only features from a specific direction
Limit Search Area
Find only features that contain any of the
selected faces
Feature Settings

# Specify Vector (1) h.I. T'; e
Reverse Direction :{
M

Limit Search Area

Select Face (0)

S : Assign Color Attribute

Recognized Features M
Customer Defaults are available to configure the
preferred default behavior

Find Features [@J

Page 12 Siemens PLM Software



Machining Feature Recognition Projects SIEMENS
NX 6 User Interface and Functionality

Use Customer Defaults to pre-set Ul defaults
Find Features (Type)
Bodies to Search
Use Feature Name as Type

Assign Color Attribute

T Customer Defaults -

Diefaults Level [User l:‘ e Unlocked | = Part Units |Metric H!E‘@

Gateway =1 Colors | selection | Boundaries | TPy

Map Features

il T | Preprocessing [ Features | Coordinate Systems
sketcher ———— R —————————
Curves E\ Create Feature Groups from Manager

Analysis [¥) Display Information Curing Feature Mapping and Group Creation
Assemblies :

Drafting Find FeatLres

Product & Manufacturing Informati Type Feature Identfication ’:j

Manufacturing Bodies to Search [Specify l_!v

- User Interface

Lol L] o) L] L] L] L)

Operation [w Use Feature Name as Type
[N || () -ocion Color Atibute
Simulation & Visualization ) Mao Featw

- Qutput L Map Featres
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Machining Feature Recognition Projects

NX 6 User Interface and Functionality

Feature Settings for Feature ldentification:

Use Feature Name as Type

SIEMENS

- Optionally identify and create machining features by either their design

type or name (if i.e. renamed)

Features to ldentify

[:]Use Feature Mame as Type

[ |Map Features

O sLocCK
(] SIMPLE HOLE
[] THREADED_SIMPLE HOLE

Page 14

Name &
‘D) History Mode
+ [%]. Model Views
+. 4ff [Eh Cameras
Model History

IE.'___: Datum Coordinate System (0)

(A& simple Hole (4)
A& Simple Hole (5)
A& simple Hole (6)
[ & symbolic Thread (7)

Features to ldentify M

mUSE Feature MName as T\,.-'peﬁ

—
Flap Fedllres

[ eLock

< SH_D10
5 —HCLE

[0 THREADED_SIMPLE_HOLE
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What is PMI?

Product and Manufacturing Information

Any associated annotation
that can be placed in 3D
space with the model, or
directly on the model.

PMI is supported by
national and international
standards -1z

Eore e

ECEL
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SIEMENS

Directions

Capture and
communicate design
intent in the context of
a single 3D “master”
definition

Facilitate downstream
reuse of design
information

Automated
documentation tools

Automatic Standards
conformance for all
annotation

Reduce or eliminate
redundant, tedious
effort required for 2D
drawing creation



SIEMENS

NX PMI Basic Functionality Overview

Product and Manufacturing Information (PMI) Dlrectly on 3D Model
Dimensions w/Tolerances
Datums and Targets
Feature Control Frames
Associative Notes / URL

Model Views
PMI Created in Each View
Filters Control Visibility
3D Section Views
Query Associated Objects

PMI on Parts and/or Assemblies

Transfers Directly to 2D Drafting
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PMI flow down to CAM SIEMENS
How does PMI impact Machining?

1. Select the right manufacturing / machining process
NC Machining (Milling, Drilling), Honing, Grinding, Heat treatment, ...

2. Define the appropriate setup datum scheme and/or perform key

operations in the same setups

Form tolerances (perpendicularity, parallelism, flatness, concentricity,
etc.) |

3. Select the right processes & resources per machining feature
Dimension tolerance (£0.01)
Fits and limits (e.g. H7) | s
Surface finish value

| Create Tolerance Feature: Feature 2 Type: Thread

Thread information (type, pitch, thread length, ...) Wmm[—m
User defined attributes and colors [ —
4. Machine individual operations at the correct location using the right
dimensions
Mid tolerance machining on non-symmetrical position & dimension
tolerances

Minimum / Maximum material conditions

Page 17 Siemens PLM Software



Machining Feature Recognition Projects
Recognizing PMI data
Dimension Tolerance Recognition

SIEMENS
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O
Q)

@ 140 +D~;C‘27
"~ 9,000
oo | |
—
oo
oo
=
':IJ“ _Ti () Value Tolerance Text References Settings
g 05 —
- 100"05- 1+ xxx 3- | [ P\ Aq O

s e/

Attribute &

DEPTH_TOP_CHAMFER_1

DEFTH_LPPER

Value
0.000000000
0.200000000

Overridden

Original Value
0.000000000
0.200000000

, 000

|

'

CIAMETER_1

CIAMETER_1_LOWER

CIAMETER_1_UPPER

12.000000000
0000000000
0018000000

12.000000000
0.000000000
0018000000

RADIUS_BOTTOM_CHAMFER

RADIUS_BOTTOM_CHAMFER_1

RADIUS_TOP_CHAMFER

0.000000000
0.000000000
0.000000000

0.000000000
0.000000000
0.000000000
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Machining Feature Recognition Projects

Recognizing PMI data

Checked Limits & Fits Tolerances

SIEMENS

Edit Tolerance Feature; #Feature 1 Twpe: Hole
F .S 5 L

Deviation: | o Grade: g Limit Values: | *0-015
v [ 0,000

|| * [wwos|| || T |||l G ||..!..l |, (rimeters )
i[ Appended Text ][ Zone Refinements ][ Kewwords I :uf 1
IBE|CIW E
=]
(o[ apply ||

Attribute

Value

Owerridden

Original Walue

DEPTH_LOWER
DEFTH_TOP_CHAMFER
DEFTH_TOP_CHAMFER_1
DEFTH_UFFER

-0.200000000
0.000000000
0.000000000
0.200000000

-0.200000000
0.000000000
0.000000000
0.200000000

DIAMETER_1
DIAMETER_1_LOWER
DIAMETER_1_LIPPER.

10.000000000
0000000000
0.015000000

10.000000000
0.000000000
0.015000000

RADIUS_BOTTOM_CHAMFER

0000000000

0.000000000
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Mame (Instance Filter: All)

= ug_pmi_test

O+ 0.015

£

=@ Tolerance Features

G e

0.000

}

Type v

Opetation

Feature of Size ¥

[ Advanced Selection H

Description ]

Pakkern

Seleckion Steps

bpdzc

| H 1

[ QK ][ Apply ][ Cancel ]
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Machining Feature Recognition Projects
Recognizing PMI data SIEMENS
Surface Finish Recognition

Re 0.8p w | Surface Finish
. Origin M
Ra 0,40 & Specify Location A -1
| Alignment v
| Orientation v
Leader v
Associated Objects W
Attributes M
Title

Standard

Upper Text () ’Ra 0.s80 Lv_.!

w

SIDE_ROUGHNESS RA 0.80
SIDE_ROUGCHMNESS_ALLOWANCE
SIDE_ROUGHMESS_DIRECTION_OF _LAY

Lat Swmbal (d) l

K1

SIDE_RCOUGHMESS_MATERIAL_REMOVAL UNSPECIFIED Machining (&) ’
SIDE_ROUGHNESS_MODIFIER NONMODIFIER

SIDE_ROUGCHNESS_PROCESS

SIDE_ROUCHMESS_ROUGHMESS_CUTOFF 3z Settings v

$ 2 [ K ][ Apply ][ Cancel ]
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Machining Feature Recognition Projects
Recognizing PMI data SIEMENS
Thread Recognition

$ 14,0 +0,027
’I (ID . 000
- - -
| Thread Type Type m
€@ 8 @ ; O ; "
5B Symbiolic Detailed [:L,J: Threaded Hole Lq
C‘: C; Major Diameter 14 T - o
i “ Position st
=k b — I +
- 4" 'Specify Paoink (1)
o _;I C) O O Pitch 2 mmo *
@ Bngle [ 50 deq & Direction A
O O O Callout Hole Direction lﬁ‘ﬂ? Normal o Face L:.!
Tapped Dril Size (12.3762 mm W || rom and Dimensions -
. i | I f T Methad Cut o Thread Dimensions M
Details Form .
. v ey Size [M14% 1.5 lw]
ribute alue verridden Murber of Starts Radiel Engage 0s =)
THREAD_ 1_angle 60.000000000 [ 7apered
THREAD_1_callout MI4X1.5 [CJFull Thread e (& 5Drameter ™
THREAD_1_form M PROFILE Length 30 mm 4 Rotation
IBEAD ] } 187 :
THREAD_1_length 18.750000000 — e @Right (et
THREAD T_major_diameter 14000000000
[ Choaose fram Table ] Dimensions A
THREAD_T_method cuT
THREAD_ 1_rminor_diameter 12 344000000 Dlnclude Instances Depth Limit [Value w
. .
THREAD_1_pitch 1.500000000 {;’“‘""“ Reat E o
- N Right Hand f
THREAD. 1_tapped_diameter 12500000000 2 WP ENE 2 115 deg ¥
OLEFt Hand
THREAD_ DNAMETER_MNR 1.000000000 | Relief v
THREAD T_clockwise_rotation TRUE [ Select Start ] | Start Chamfer v
THREAD_1_rnumber_of starts 7 [ o 1 [ Apply ] [ Cancel ] | End Chamfer N |2
THREAD 1_rapered FALSE [ — 1 [ — ]
R,

e —————————————
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Machining Feature Recognition Projects

Recognizing PMI data

Thread Tolerance Recognition
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MName (instance Filtar: All)

&

=]

JADdemoZ

IEI--D- Tolerance Features

=} D Feature 1

Tvpe

Operation

e
{Thread _H.r.

[Feature of Size E

SIEMENS

‘Details | A
Attribute | Value ‘herridden | ‘Origingl Value | [ J
THREAD_1_clockwise_rotation TRUE TRUE e
THREAD_T_number_of_starts T T
THREAD_]_tapered FALSE FALSE
THREAD METRIC_M_DNA_DEVIATION [» &

THREAD METRIC_M_DIA_CRADE 5000000000 5000000000

THREAD_METRIC_PITCH_DIA_DEVIATION H H =
THREAD METRIC_PITCH_DMA_CRADE 4 000000000 £ 000000000 i
£ Il E] o
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Machining Feature Recognition Projects
Recognizing PMI data
Feature Attribute and Color Recognition

I

Selected Color

SIEMENS

'Details

D NamE[Green

‘Artribute Value ‘Overridden | 'Origin v
C-BORE DIAMETER 14.250000... 14251
C-BORE DEPTH 9.8787878... 9.878
HOLE DIAMETER S.0000000... 9.0001

e D ——— e
COLOR 36 36
MW_HOLE_SHCS_C_BORE

MW_HOLE_SHCS_CLR 1 1

q | |
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Machining Feature Identification Projects SIEMENS
New NX AHF hole feature support

What is it?
= New NX hole features (preview available with NX5.0.2)

= General Hole
= Simple, Counterbored, Countersunk - T =1
= Screw Clearance Holes | |

= Threaded Holes A B |

| Type All

= Hole Series (as individuals) ™ I Screw Clearance Hok )
|1} Threaded Hole Position = [*@ Pt ’q
) ) paesiion / Specify Pont (1) 3 m I =
NX 6 FBM |mp|ementat|0n g ﬂ Direction A [U Counterbored ’q
. Featu re Identlflcatlon Ditection Hole Direction [!@'Normal to Face ’q A
[ ] Featu re mapplng Onto new Hole Cirection 8 Normal to F form and Dimensions nNIE o ¥]
. Form and Dimensions ] mrm ';J
parametrlc feature types Thread Dimensions rerm [U Countersirk ’:J fa mm ';J
= Standard operations & tools | . fox 15 | {;j‘;k’“ L read 1@] T
Radial Engage 0.75 Fit [Normal e q
Length 1.0Diametear Oimensions “
Rotation
@) Right () Left
Dimensions

Depth Limit Through Body ’:ﬂ

Crepth Limit Through Body
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Machining Feature Recognition Projects SIEMENS
3. Configurable Machining Feature Mapping

NX Part
NX Recognitioh/ldentification MLP Featuré Recognition
NX Features Intermediate MLP Features
UDF, SIMPLE_HOLE, Machining STEP1HOLE,
RECTANGULAR _POCKET Featu res CORNER_NOTCH_STRAIGHT

A 4

A 4

Configurable Feature Mapping

g

& Machining Feature Navigator |

Feature Mame Geometry Group Status Flnal MaChlnlng
Features
Swpedote2 | [ | Features as

T T —— —
e ———— Presented to the
T E— user

s Sm o |
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Machining Feature Recognition Projects

3. Configurable Machining Feature Mapping

SCREW_CLR_COUNTER_BORE_HOLE

EXPRESSION MAMES 4}(7

CHAMFER_START_AMGLE

FACE MAMES

|
CHAMFER_START_OFFSET 7—)| e

CHORE_DIAMETER

CHAMFER_MECK_AMNGLE

{
CHAMFER_MECK_OFFSET —%I e—

— CHAMFER_ETART

L 4

L

HOLE_DIAMETER

CHAMFER_END_COFFSET —

1

e

COUNTERBORE

— CHAMFER_MECK

Depth

HOLE

— CHAMFER_END

]
CHAMFER_END_ANGLE ﬂ

Page 26

SIEMENS

STEP2HOLE

= 1 Deplh_tep_e

Deptn_1

y

Diamater_1

Depth_top_o

Side_roughness_1

_chamfer_1

Depth_bottcen_chamfar_1

Bottam_roughness_1

™ 7 ¥ Depth_top_chamfer_2

Depending on type ) ErE—
Radius_fcp_chamfer_2
Angle_top_chamfer_2 Diameter 2
Side_roughness_2
— ¥
/ Y Degth_bottam_chamfer_32
F A T . W
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Left: SCREW_CLR_COUNTER_BORE_HOLE SIEMENS
Right: STEP2HOLE

Feature Name (MCS:None) & Feature Type Feature Name (MCS:Nong) & Feature Type
Features Features
' COUNTER_EORE_HOLE_2 COUNTER_BORE, Wdster2ioe 100 |steperolE |
' RELIEF_THREADED_HOLE_1 RELIEF_THREADE|
«’ RELIEF_THREADED_HOLE_1 RELIEF_THREADE|
M screvcix_couvren.sore roies screv.cue cof
< > < >
Details A Details A
Attribute & Value Ov| \/ | Attribute & Value Ci ‘\/
C-BEORE DEFTH 10.800000000 | ANGLE_BOTTOM_1 90.000000000
C-EORE DIAMETER 18.000000000 ANGLE_BOTTOM_CHAMFER 0.000000000
DEPTH LIMIT THROUGH BODY ANGLE_BOTTOM_CHAMFER_1 0.000000000
END CHAMFER ANGLE 45.000000000 ANGLE_BOTTOM_CHAMFER_2 44999999994
END CHAMFER OFFSET 0.600000000 ANGLE_TOP_CHAMFER 44.999999994
FIT Normal (H13) ANCLE_TOP_CHAMFER_1 0.000000000
HOLE DEFTH 0.000000000 ANCLE_TOP_CHAMFER_2 29.999999996
HOLE DIAMETER 11.000000000 BOTTOM_ROUCHNESS_1 6.3
NECK CHAMFER ANGLE £0.000000000 BOTTOM_ROUCHNESS_1_ALLO...
NECK CHAMFER OFFSET 0.600000000 BOTTOM_ROUCHNESS_1_DIREC ..
SCREW SIZE M10 BOTTOM_ROUGHNESS_1_MATE...
SCREW TYPE Socket Head, 4... BOTTOM_ROUGHNESS_1_MODIF...
STANDARD 150 BOTTOM_ROUCHMNESS_1_PROCE...
START CHAMFER ANGCLE 45.000000000 BOTTOM_ROUCHNESS_1_ROUC...
START CHAMFER OFFSET 0.600000000 EOTTOM_ROUCHNESS_1_ROUG...
TIP ANGLE 0.000000000 BOTTOM_ROUCHNESS_1_ROUG ..
TOLERANCE 0.025400000 BOTTOM_ROUCHMNESS_1_ROUG...
BOTTOM_ROUGHNESS_1_STAN...
BOTTOM_ROUGHNESS_1_WAVIN...
DEFTH 30.000000000
DEPTH_1 10. 500000000
DEPTH_1_LOWER -0.200000000 |w
£ | S < >
Preview v Preview v
-
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Default OOTB
map_SCREW CLR COUNTER_BORE_HOLE to S2H

SIEMENS

ng Knowledge Editor - [feature_mapping knowledge.xml]

File Edit Yiew Window Help
= =
TGT.EE . Mame imap_SCREW_CLR_COUNTER_BORE_HOI.E_t,D_SZH DutputFeatures [mwt.] iSCREIJ_CI.R_COUNTER_BORE_HOI.E
@ map_SIMPLE_HOLE_to_S1H DperationClass [oper) |DunnyOperation InputFeatures () [STEPZHOLE
@ map_SIMPLE_HOLE to S1P o o
@ map_SCREW_CLA_COUNTER_BORE_HOLE_to_S2H Priarity | Fesources [toal) |
® rmap_SCREW_CLR_COUNTER_BORE_HOLE_to_S2P .
@ map COUNTER_BORE_HOLE to S2H Condttions 1 Cnnslants] Matenals] Machmes] Explanatmn] Imaga] !
® map_COUNTER_BORE_HOLE_to_S52P REM Application Criteria ~
@ map_COUNTER_SUNK_HOLE_to_S1H is_defined(mwi DEPTH_LIMIT)
@ map COUNTER_SUNK_HOLE to S1P mwf DEPTH_LIMIT = "THROUGH BODY"
® map_SCREW_CLR_SIMPLE_HOLE_to_S1H $$ Mapping denied. This feature may map to a STEP2POCKET =ince it is not thru
@ map_SCREW _CLA_SIMPLE_HOLE_to S1P
@ map_RELIEF_THREADED HOLE_to S2H_t REM Less Worked Feature Attributes
® map_RELIEF_THREADED _HOLE_to_S52P_t lwi COLOR = mwif . COLOR
@ map_SCREW_CLR_COUNTER_SUMK_HOLE_to_S1P
@ map_SCREW_CLR_COUMTER_SUME_HOLE_to_S1H iwﬁ g%iﬁg¥gg_i ;nglf? C_BORE_DIAMETER
i 1 z . E
® rmap_TAPERED_HOLE_to_PR_TAPERED P DLAMETER 1o LOVER o
@ map_THREADED HOLE to_S1H_t
® map_THREADED_HOLE_to_S1P_t lwf DEPTH 1 = mwf C_BORE DEPTH
@ map DRILL_SIZE_SIMPLE_HOLE_to_S1P lwf .DEFTH_1_LOVER = ]
@ map_DRILL_SIZE_SIMPLE_HOLE_ta_STH lwi DEFTH_1_UFFER -
lwf ANGLE_BOTTOM 1 = 90
lwf BOTTOM_ROUGHHESS_ 1 =
lwf SIDE_ROUGHNESS 1 =
lwf SIDE ROUGHNESS 2 =
lwf DEPTH = mwf HOLE_DEFTH
lwf DEPTH_LOWEE =
lwf .DEPTH_UPPER =
lwf DIAMETER_2 = mwf HOLE_DIAMETER
lwf DIAMETER 2 UPPER = LW
FEM just =ome possibilities of how we can interpret the FIT attribute. .
IF mwf FIT = "CLOSE{H12)" THEN lwi DIAMETER_2_LOWER = 0 ELSE lwf.DIAMETER_2_LOWER =
IF mwf FIT = "CLOSE(H12)" THEN lwf Machining Rule = "TWIST_DRILL"
lwf ANGLE_BOTTOM CHAMFER = mwf . END_CHAMFER_ANGLE
REM check on zero diwvide. ..
IF mwf END CHAWFER ANGLE : 0 THEH lwif. DEPTH_BOTTCM_CHAMFER = mwf END CHAMFER OFFSET-TAN{mwf END_CHAMFER ANGLE)
lwf ANGLE_TOF_CHAMFER_2 = mwi NECK_CHAMFER ANGLE
REM check on zero divide
IF mwf WECK_CHAMFER_ANGIE > 0 THEN lwf DEPTH_TOP_CHAMFEE_2? = mwf WNECK CHAMFER_CFFSET-TAN(mwf NECK_CHAMFER_ANGLE)
B
[ Enviranment < Ed
Classloon class name Priarity OperationClass InputFeatures OutputFeatures Resources Productiaterials Machines i
Tatal
-l
[T T\Rute / : Lo
Retrieved nodes { 116 new, 0 reloaded ) MM re

=4



Machining Feature Recognition Projects SIEMENS
3. Configurable Machining Feature Mapping

Allows customers that use their private best machining practice to benefit
from the improved machining feature recognition
By mapping recognized features to customer specific UDF features
So existing automatic process selection can be applied to
components that were not designed using customer specific UDF
features

Allows customers using UDF based design to work with Siemens PLM
NX 6 best machining practices even though that does not reference

those UDF types
By mapping customer UDF features to standard NX/MLP features
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SIEMENS

Automatic Machining
Process & Tool Selection
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Feature-based Machining SIEMENS
NX 6 Process Selection Projects

1. Add a new Machining Knowledge Editor application

Provide a dedicated User Interface for code-less process

customization
Select feature, operation and tool classes from pull-down
menus
Select feature, operation and tool attributes from pull-down
menu’s
Full syntax checking

Does not require programming

Much easier to learn and use

Will significantly reduce the implementation time

2. Deliver OOTB Process Content for selected domain(s)
Features will get a set of “standard” processes
Customers can use the Machining Knowledge Editor to modify
the standard content and further reduce the deployment time
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SIEMENS

Machining Knowledge Editor

E Manufachuring Tools

#- Windows Desktop Search [0) NX Licensing Tooks  * 47| clsdlf
[T) NX Took » 41 gpm
Jj Release Information * jﬂ Machining Knowledogs Editor
() Translators » ") mdfg  [shorteut to Machining Kno
& Mi60 2} Post Buider

57} ugpost
4. xdator

& NX 6.0 Viewer
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Machining Best Practice definition using the

Machining Knowledge Editor

What is it?
Go forward strategy for defining rules
in FBM
Helps you create and modify the rule
libraries which define the best practice
operations and tools required to
machine features

Benefits
Use the Machining Knowledge Editor
to modify the standard machining
knowledge supplied with NX or to
define your company’s best practices
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SIEMENS

Machining Knowledge Editor - mac hiningknowle dge . xml

Flle Edt Vew Window Help

0= & 7

machiningknowledge. xml

machiningknowledge

Spat_Dirill

Center_Diil
Drill_SIMPLE_HOLE
Rough_FACE

Finish_FACE

Rough POCKET_RECT_STR
Finish_Floor_ POCKET_RECT_STR
Finish_'wall_ POCKET_RECT_STR
Rough_SLOT_RECT
Finish_Floor_SLOT_RECT
Finish_wall_5L0T_RECT
Core_Diill_STH
Core_Dril_STH_dirsct
Tap_S1H_thread

Dril_S1P

Counterbore_S2P
Courterbore_53P_D1
Counterbore_S3P_D2
Drill_S3P

Drill-ir-center_S1H
Drill-inflat-part

Drill-up_STH [optional)
Mill_Rough_S1P_Contour
Chamfer_STH_Drill
Chamfer_STH_Mil
Channfer_S1P_Cril
Drill-in-center_chamfer_S1H

iBore_S1H

Ficam_51H
Gun_Dril_S1H
Diilup_$1P [optional)

{0 Erwionment |

MName

OperatiorClass [oper) |BORTNG

Priority

[Bors_s1H

Resaurces [taol]

QutputFeatures [mwf.]

InputFeatures [lwf.) |STEF1HOLE

[EoRE

Corditions | Constants | Materials | Machines | Explanation | Image |

. REM Application Criteria

~
nwf . Machining_Rule "BORE"
$$ Application condition
IT class_ISO(mwf DIAMETER 1. mwf DIAMETER_1_TUPPER, mwf DIAME
$% Diameter Tolerance can be made by drilling
REM Tool Attributes
tool Diameter - mwf DIAMETER 1 + mwi DIAMETER_ 1 LOWER
tool.Diamster <= mwf DIAMETER_1 mwf DIAMETER_1_UFPPER
tool

Descr

Diameter ibutes

HolderDes

HolderRef R_1 -

libref

HaterialDes

name

HumberQfCuttingEdges

ShankDia

TechnologyHane
le“DEPTHﬁTOPﬁCHAHFER = mwf DEPTH_TOF_CHAMFER 0.5=
REM ELSE
REM (lwf .DEFTH_TOF_CHAMFER = 0.S*constant . LWF_illowance Box
REM Operation Attributes

v

| Classlcon | chss | name Prinity OperationClass | IrputFeatures | OutputFestures | Resources | ProductMaterials
b . Flule Diill_51F DRILL 1_[BLANK 1 [STEPTPOCKET _[TwiST_

z . Rule Diil_53P DRILL 1 |STEP2POCK 1 |STEPIPOCKE 1 |TwIST_

B . Rule Diil_$1H DRILL 1 [BLANK 1 |STEPTHOLE 1 |TwIST_

Total E

\I;ule/—\ <

Command Edit Conditions successfully finished
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Why are we adding the SIEMENS
Machining Knowledge Editor?

Need to speed up the NX CAM automation deployment
Single application to define, organize and document the rules
User Interface to guide and support the user
Knowledge management and distribution using Teamcenter
Single set of criteria for metric and inch knowledge (no duplication)
Excellent performance
Training and online documentation material available

Offers a series of additional technical capabilities that will be integrated
into future NX CAM versions:

In-process features

Compound operations for multiple features

Creation (instead of selection) of new tools

Supports rule teaching
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Machining Knowledge Definition SIEMENS
How does it work? - Concept

Subject Matter Expert; configures the best practice machining processes
(Machining Knowledge Editor application)

g e PG et 3SR

Machining
Knowledge

Library
| D NX CAM loads

the appropriate
__________________________ +~===== Machining
Knowledge Library

Machining
Knowledge

NC Programmer e

(NX CAM) Library e ——

X¥NN D

Create Geometry...
command

b

Tool Database
Teamcenter Resource
Manager or ASCII

Template Database
Teamcenter or native
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Machining Knowledge Definition
How does it work? - Concept

SIEMENS

Managing of the knowledge data files can be done in Teamcenter

Machining Knowledge
Source
(XML) file

Open/Save

A
as

— Build

~~

Machining
Knowledge Library
dll

Page 36

ST ? x|
= Exchange Adapter \ ]
Mzt Customization I
® Chamfer_S3H_MIll_D3
® Chamfer_S3H_Mill_D1 [~ Update Upon Load —
® Tap_S3F_thread_D?
® Finish_SLOT_PART_RECT —
® Rough_SLOT_PART_RECT Flatform Independency
: gzﬁaﬁfgétgf_%jégl}UND_S'l [ Keep Generated Files mage
® Tap_S4F_thread_D?
. Counterm?II_SSF’_m Teamcenter Integration
® Countermill _S3F_D2
® Finish_CORNER_NOTCH_ST [v' Use Teamcenter Integration
® Rough_CORNER_MNOTCH_S™
® geo_SplitS1H Infodba Password :
® Tap_S2H_thread_D2 |m~=~=m
® Finish_POCK_OBROUND_ST
® Finish_SIDE_MOTCH_RECT ® Running in 2-tier Mode
® Fough_SIDE_MOTCH_RECT _
® Hill_Contour_STH 2-tier
® Fough_SLOT_ROUND Installation Directany [TC_ROOT]
® Rough HOLE_RECT_STR
® Finish_‘Wall_HOLE_RECT_ST |_
® Finish_HOLE_RECT_STR
® map_ THREADED_SIMPLE - Database [TC_DATA]:
® map_THREADED_COUNTEF |_
[ Ernwironment
Classlcon | T | " Running in 4tier Made I
29 o Rule Drill_¢ st IND_
30 ] Fule Drill_% ; ;
T = Fuio Briil ¢ Connection String : e
32 ] Rule Drill_i MND_
33 L ] Rule Drill_v
34 ] Fule Drill_i ND_
35 - Fule Gun_[ T
36 L ] Rule Drill_v T
37 ° Rule Dill_¢ Ok | Cancel | Diefault |
38 ] Rule Dirill _ir= — — — NO_

Siemens PLM Software



SIEMENS

Machining Knowledge Definition
How does it work? - What is a unique operation?

Example machining processes for a hole

Through Drilling Hole (4)
Spot Drill = Drill 1 = Drill 2 >Chamfer
Through Boring Hole (4)
Spot Drill = Drill > Chamfer - Boring (Reaming)
Through Gun Drilling Hole (3)
Guide Hole = Gun Drill > Chamfer
Through Tapping Hole (4)
Spot Drill = Drill > Chamfer - Tapping

4 alternative sets of operations

15 operations overall
A unique operation can be used in different

9 unique operations: alternative sets of operations if it meets the
- Spot Drill criteria

Spot Drill - Dirill

Drill = Drill

Drill > Chamfer
Chamfer - Boring, etc.
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Machining Knowledge Definition SIEMENS
How does it work? - What is a unique operation

Mandatory Criteria:
* \When can an rule be used Twist Dril
* Feature dimensions Tool

» Tolerances, etc.

* Which tool should be used
. Type N
 Attributes

* Which operation template to
use
» Possibility to overrule

template settings v

» Possibility to overrule e Reseauencns v

Input feature | Output feature

Operation template

Program and Method parents e

Actions

in the Operation Navigator =

Optional Criteria:
 Workpiece Material
 Machine Tool type
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SIEMENS

Machining Knowledge Definition
Input Feature (lwf) / Output Feature (mwf)

E Machining Knowledge Editor - [machining_knowledge.xml] O p e ra‘t| on I n p ut F e atu re S[J-Dt oril O u t p Ut F e at ure
i Fle Edit Miew window Help
W= = ? =3
PA \/
I -
= amge? RuleLibrary I L
LB il _SIMPLE_HOLE .
® Spot_Drill
® REIEgh_rII:’OCKET_RECT_STR | | S pot_D rI I I k= D -

® Finish_Floor_POCKET_RECT_STR
® Finish_‘Wall_POCKET_RECT_STR
® RFough_SLOT_RECT

® Finish_Floor_SLOT_RECT e 5
® Finish_‘Wall_SLOT_RECT Twist Dril

® Tap_S1H_thread

® map SIMPLE_HOLE to_S1H

® map_SIMPLE_HOLE to_S1P

® Dl _S1P \/ PA,
® Counterhore_S2P .

® Counterbore_S3F_D1 D rl I I S 1 H

® Counterbore_53FP_D2 —

fe—r

® Dil_s3P be—D—=
® [yill_in_center_S1H

® [Drill_up_ST1H

® il Rough S1P Contour i

M Environment Counter Sinking Tool {non inds:xable)

Chamfer_S1H Wen

Tap

Tapping_S1H B
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Machining Knowledge Editor SIEMENS
File New - Select CAM Session Configuration File

tH Machining Knowledge Editor

File ‘“iew Help
e W|f EeE 2

N Configuration Files

—CAM Session Configuration

Canfiguration Folders :
UGH_CAM_CONFIG_DIR

Configuration Files
cam_gxpress.dat
cam_express_part_planner.dat
cam_general.dat
cam_library.dat
carm_part_planner_library.dat
cam_teamcenter_librany.dat
feature_machining.dat
hole_rmaking.dat

role-meking,_ et The Machining Knowledge Editor is loading the resources
lathe_rmill dat required for rule definitions based on the selected
configuration file.

[ Unit System (i.e. Feature, Operation and Tool Types from the templates
@ Metic and library definitions)

(" English

Cancel
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Machining Knowledge Editor SIEMENS
Create new rule - F8 - Select Output Feature (mwf)

E Machining Knowledge Editor - [my_drill_knowledge.xml] ;IEI ﬁl
S5 Fle Edt View window Help ;Iilﬁl

=9 Ry MNarme [MY DRILL RULE DutoufFestures  |STEP 1HOLE
~[® MY_DRILL_RULE . [ InoutFeatures ivt) | SLOT_DOVE_TAIL -
CperationClass (oper.) SLOT OBROUND
) 5 Fesources ftool rsw{phmru ABROLUMD
Priarity / SLOT_PARTIAL_RECTANGULAR
e
Conditions |Constants| Materials | Machines | Explanation | Image | SLOT_PARTIAL_U_SHAPED
REM Application Criteria SLOT_RECTANGULAR AI
SLOT_ROUND
S5 Rule rejected because condition FALSE SLOT_T_SHAPED
SLOT_U_SHAPED
REM Tool Attributes SLOT_UPSIDE_DOWN_DOVE_TAIL
SLOT_V_SHAPED
STEF1HOLE
REM Less Worked Feature Attributes
STEP1POCEET
STEP1POCEET_THREAD
REM Operaticon Attributes STEPZHOLE
STEPZHOLE_THREAD
STEP2POCKET %
M Environment ;I
Classlcon class name Priority  [OperationClas  |InputFestures | OulputFeature  |Resources | ProduciMaterial | kachines 1=
Taotal
The available features types (UDF, NX design, AHF, MW,
PDW, Identification, Recognition, Manual Definition, etc.) will
be shown in the Machining Knowledge Editor
<[> \Rule / I« (o[
el e ) e = | S B == =
Command Edit QutputFeatures successfully finished ’_ LR 7
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Machining Knowledge Editor
F8 - Select Input Feature (Iwf)

SIEMENS

ﬂ Machining Knowledge Editor - [my_drill_knowledge.xmi] = Dlﬁl
15 Fie Edit View Window Hep _ =]
C® e &%
N“m.g RuleLibrery e [MY_DRILL_RULE OubutFeatures  |STEP 1HOLE
® Wiv_DRILL_RULE R noutFeatures (i) h
. [ Resources ftooll  NCORNER_MOTCH_RECTANGULAR |
Pririty CORNER_MOTCH_ROUND_CONCAVE
S
Condilions | Constents | Meteriels | Machines | Explanation | Image | CORNER_NOTCH_U_SHAPED
REM Application Criteria COUNTER_BORE_HOLE AI
COUNTER_SUNF_HOLE —
55 Rule rejected because condition FALSE CYLINDRICAL_POCKET
"EM Tool Attributes GROOVE_TNS_RAD_RECT
REM Tool Artrabutes HOLE_FREE_SHAPED_STRAIGHT
HOLE_OBROUND_STRAIGHT
REM Less Worked Feature Attributes };gEEE_’EECTANGULAR—STRAIM
POCKET_FREE_SHAPED_STRAIGHT
REM Operation Attributes POCKET_OBROUND_STRAIGHT
POCKET_RECTANGULAR_STRAIGHT
POCKET_ROUND_TAPERED
|SIDE_NOTCH_RECTANGULAR hd
i Environment ’_ﬂ
Classicon class name Frioity  [OperationClas  |InputFestures | OutpulFeature  |Resources | ProductMaterial | Machines -
Total
The available features types (UDF, NX design, MLP, MW,
PDW, etc.) will be shown in the Machining Knowledge Editor
=
[T \Rute / _ « b
Ev|a x| 222 Y% | EmE | M| =

Command Edit OutputFeatures successfully finished
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Machining Knowledge Editor SIEMENS
F8 - Select Tool Type

i Machining Knowledge Editor - [Machining Knowledge Source1] El@ a
-8

M Fle Edit view Window Help

O & =R
Hame
My Rule STEP1HOLE
= E FuleLibrary Mame | OutputFeatures (mwf.) ‘
0@ MyRule DperationClass [oper] | InputFeatures iwf] |
Priority |D Resources [toal ]
STEF_DRILL -~ ™ Lib I ool =
Canditions ]Comstants] Materials | Machines Explanat\on} Image] TEgIOT—MIH‘—NON—IHDEXAEIE LKA A SR S U
FEM Application Criteria TAPER_REAMER Tool
THEEAD MILL
3% Rule rejected because condition FALSE TUEH FORM = Milling
% THIST DREILL -
EEM Tool Attributes UG_10_PARAMETER = Drilling
UG_5_FPARAMETER Twist Drill
UG_7_PARAMETER
REM Less Wrrled Feature Attrihutes . UG DRILL Insert Drill
UG_GROOVING_FNR Cun Drill

UG_GROOVING_RIHG

FEH O = — ¥ Indexable Insert Drill
',? F :[l UG_GROOVING _USER Core Drill
,_J. i ) I UG_THREADING_STD

UG_THREADING_TRAFEZ Spot Drill

UG_TURNING_BUTTON

UG_TURHING_STD » Center Drill
“ Bore

Counterbore

o
@
I}
o
S
5
=
=
=
&
0
<t
5

Counter Sinking Tool (non indexable)
Tap
Chucking Reamer
Taper Reamer
Step Drill
UG Drill
4 Turning
+- Solid

£ Classification - Teameenter 1007
[ w1
|

fll Environment <

Clasglcon clasz hame Priarity OperationClazs InputFea

[ ok ” Back ][ Cancel ]

Total

The tool classes from the configured tool library will be shown
in the Machining Knowledge Editor -

feomst o avi0.0m0 e <
fooount 20t [cpzi00 =

L

Tools from Resource Manager are fully supported — The available Tools are retrieved from
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Machining Knowledge Editor
F8 = Select Template Operation

] Machining Knowledge Editor - [Machining Knowledge Source1] El@ @
-8 x

SIEMENS

Page 44

U Rl Edt View window Help :
O=E &%
Talﬁn;@ FileLibrary Mame |MY Rule OutputFeatures [mwf.) ‘STEPlHOLE
1@ My Fule OperationClass [oper.] InputFeatures [lwf.] ‘
Friciity gggiEgHIP_DRILLIHG * Riesources (toal ) |TWIST_DRILL
CAVITY_HILL
Codirs | o | CLEAUUE CoRuERs
REM applicati|CONTOUR_AREA DIR_STEEP
35 Rule rejoc|CONTOUR SURFACE. ARGA.
REH Less WorkJiumniENuNN
 |Face TG
REY Operation|FACE MILLING AREA
FACE MITLING MANUAT
FINISH_FLOOR
FINISH WALLS bur]
& 'Operation Mavigator' - Ceometry |
‘Marme Py
-y WORKPIECE G . . .
® wiLLAves The default generic template contains:
@k- centeR_ORiLL List of template operation (subtypes)
@ core_oaiL : .
that can be instantiated by the
process generation
@} sorine I
e e Optional prog ram parents for the
- @ oL ML template operation
nnnnnnnn Q‘il_ CQL L— ] . .
@1 counmeRsinine I Default machining methods
— @k ReaMING
@) sPoT_DRILLING
@ caviry L Customer templates are fully supported
@10 F8M_CEOM_PROCESS =
[ [ [\Rute / L« i . .
The available template operations are retrieved from
Command Edit Resources successfully finished

TEMPLATE_OPERATION in the CAM Configuration




Machining Knowledge Editor
Set priority - highest priority = preferred (least expensive) process

ﬂ Machining Knowledge Editor

File Edit View ‘Window Help

SIEMENS

=1=]x]

IR =R

E machining_knowledge.xml

o (=lpd

hame

[EE RN NN NNENNENNENENNENEHNHSENHN)

=08 RuleLibrany

Drill_SIMPLE_HOLE

Spot_Drill
Fiough_POCKET_RECT_STR
Finish_Floor POCKET_RECT_STR
Finish_‘Wall_POCKET_RECT_STR
Rough_SLOT_RECT
Finish_Floor_SLOT_RECT
Finish_Wall_SLOT_RECT
Tap_STH_thread
map_SIMPLE_HOLE_to_S1H
map_SIMPLE_HOLE_to_S1P
Drill_s1P

Counterbore_52P
Counterbore_S3P_D1
Counterbore_S3P_D2
Dill_S3P

Crill_in_center_S1H
Drill_up_S1H
Mill_Rough_S1F_Contour
Chamfer_STH_Drill
Chamfer_STH_Mill

NemE [Drill_SIMPLE_HOLE iFeatures  [STMFLE_HOLE

[DRILLING “Castures fiwiy |FOCEET_ROUND_TAPERED

OperationClass (oper)

Resnyrces fiooly | TWIST_DRILL

Priarity |‘l -1

e
Conditians |Cnnstams| Material5| Machines| Exp\anatmnl Image I

REM 2Application Criteria

=1
53 Spot Drilling is generally not reguired and this Rule assumes an exzisting center point
mwf . DIAMETER <=
58 is FALSE:

REM Tool Attributes

tool .Diameter = mwi . DIAMETER
tool .Flutelength > mwf .DEFTH
tool .PointAngle »=

REM Less Worked Feature Attributes
lwf .DIAMETER_1

mwi  DIAMETER = 0.2
lwf .DIAMETER 2 o

Diill_in_center_chamfsr_S1H lwf .DEPTH = lwf DIAMETER 1
Bore_S1H ﬂ
m Envwronmentl REM Operation Attributes ;I
Classlcon class name Friority OperationClass InputFeatures OutputFeature  |Resources | Productiaterial Machines d
30 - Fule Drill_s1P [ DRILLING 1 [BLANK 1 |STEPIPO i1 |TWIST
31 - Fiule Drill_S3P 49 DRILLING 1 |STEPZPOCKET 1 |STEP3PO 1 [TWIST
32 ) Fiule Drill_in_center_S1H 44 DRILLING 1 |POCKET_ROUND_ i1 |STEPIHOL1 | TWIST
33 . Fiule Drill_up_S1H 42 DRILLING 1 |STEPIHOLE 1 |STEPIHOLT | TWIST
34 L) Rule Drill_in_center_chamfer_S1H 43 DRILLING 1 |POCKET_ROUND_ i1 |STEFIHOL | TWIST
35 - Rule Gun_Drill_S1H 1.1 DRILLING 1 |STEPIPOCKET 1 |STEPTHOLT  |GUN_
36 - Fule Drill_up_S1F 43 DRILLING 1 |STEPIPOCKET 1 |STEPIPO i1 |TWIST
37 - Fiule Drill_s1H 45 DRILLING 1 |BLANK 1 |STEPTHOL1 | TWIST
38 ) Fiule Drill_in_center_S1P 45 DRILLING 1 |POCKET_ROUND_ i1 |STEFIPO 1 |TWIST
34 . Fiule Drill_in_center_chamfer_S1P 44 DRILLING 1 |POCKET_ROUND_ 4 |STEPIPO 1 |TWIST
40 L) Rule Gun_Drill_S1P 1.1 DRILLING 1 |STEPIPOCKET 1 |STEPIPO i1 |GUN_
41 - Rule Spot_Drill_in_S1F i DRILLING 1 |STEPIPOCKET 1 |POCKET_ i1 |SPOT.
42 - Fule Spot_Face_S1P 3 DRILLING 1 |BLANK 1 |STEPIPO 21 |END_
43 - Fiule Drill_S2H_in_S1P 4 DRILLING 1 |STEPIPOCKET 1 |STEPZHOLT [ TWIST
44 ) Fiule Drill_s2P_in_S1P 4 DRILLING 1 |STEPIPOCKET 1 |STEP2PO i1 [TWIST
Total
=
[ <[*T\Rule / I« |v[
I LR A= E R B
For Help, press F1 ’_W’_ v
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Machining Knowledge Editor SIEMENS
Define the conditions of the machining rules

E Machining Knowledge Editor - [my_drill_knowledge. || |ﬁ|
B Fle Edit Wiew Window Help — 51|i|
IR
MNarne
508 Fulelibrery Mame [MY_DRILL_RULE OutoutFesturss  |STEP 1HOLE
e BLANE
kY _DRILL_RULE OperationClass (oper) |HOLE_MAKING InoutFeatures flwi. |
Resources ftooli  |TWIST_DRILL
Friarity ID
Conditions |Constants| Materials' tachines Explanatian' Image |
REM Application Criteria Compie (selection) DeltaDepth Lid
mwE . DIAMETER_1 <= 8 Goto line number
5% Fule rejected because condition FALSE L B DepthEztend
Find in all Rule Conditions DWELL
REM Tool Attributes Find / Replace . .
tool.Diameter >- mwi.DIAMETER_1 + mwi.DIAMETER_1_LOWER /Rep EffectiveDiameter
tool.Diameter <= mwf.DIAMETER_1 + mwf.DIAMETER_1_UPPER eMworkplaceNams b
tool.FluteLength > mwf.DEDTH Undo
REM Less Worked Feature Attributes
REM Operation Attributes ittt t e LERNGTH D1
oper.Mazimum Depth Distance - mwf.DEPTH + 0.5 Cutter FIRST CUT_TYPE A~
oper.Control_Point Type = "1 & Operation Navigator - Program Order Cutter GRINDINMNG LEWGTH
SE== Cutter INTERMN COOLANT ¥ N
NC_PROGRAM Cutter LEWNGTH D1
it 1 H H H . " Cutter ROTATIORN_ CW_CCW
The definition of Operation Navigator parents is optional: 8 Unused tems g - W 2
5. 7 [ 1234 utter TAP TYPE
+- ¥ [§ SPOT_DRILL ¥ Operation Navigator - Machining Method
oper.METHOD_ GROUP = “DRILL_METHOD ~ hage
— — = '/ Fg] COUNTERBORE METHOD
— ” )
Oper.PROGRAM_ORDER_GROUP - DRILL [ [[5] COUNTERSINK [ g Unused Items
- [5 TAP % MILL_ROUGH
& MILL_SEMI_FINISH
B MILL_FINISH

Free text editing (manual typing, delete, insert, copy, paste, etc.) Y oRiLwETHOD
Standard windows shortcuts (Cut/Copy/Paste, Undo/Redo, Find/Replace/F3, etc.) o

+ ﬁ STANDARD_DRILL_METHOD
ﬁ CORE_DRILL_METHOD
ﬁ DEBURRING _METHOD
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Machining Knowledge Editor
Use constants for transparency

E 1achining Knowledge Editor - [my_drill_knowledge.xml]
:EE Fle Edt Wew Window Help

SIEMENS

=1o]x|
=15/

IR

OutoutFeatures

InoutFeatures flwil

Fesources ftool)

MNarme
=-0%8 RuleLibrary Mame |MY_DRILL_RULE
Loe
e e OpetationClass (oper) [HOLE_MAKING
Friotity Jo

Conditions |Constants| Materlalsl Machines Explanat\onl Image I

|STEF 1HOLE

|BLANE

[TWIST_DRILL

REM Application Criteria
mwf JDIAMETER_1 <=

ﬁ Machining Knowledge Editor - [my_drill_knowledge.xml]
5 ORle Edit View Window Help

Replace 0.5 with constant.through_offset [—

R =TE
E

IR

OutnutFestures

InoutFeatures ihwil

Resources ool

MName
B E FuleLibrary MName |ty DRILL_RULE
1@ MY_DRILL_RULE
- - OperationClass (oper) JHOLE_MAREING
Pricrity Jo

Condiions  Constants |Materia|s| Machines Explanationl Image |

[STEF 1HOLE

|BLANE

JTWIST_DRILL

default

|ALLOY5TEEL |ALUMINUM CARBOM STEEL |COFPPER |HS STEEL |
T L

Fule Constant |
MNarme: Ithroughfnffset
Constants have 2 values: Defoultvalue: [0
One for metric parts Type froule =
One for inCh parts inch to mm factor |25-4 LI
Explanation Constant Value for Through Hole Offset ;I
=
Ok | Cancel |
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Machining Knowledge Editor
Rules can be valid for a subset of materials

ﬂ Machining Knowledge Editor - [my_drill_knowledge.xml]

:EE Fle Edit Wiew Window Help

SIEMENS

=lolx|
=1=]x]

DEH 285 7|

MName

= E RuleLibrary
O wY_DRILL RULE

Page 48

Name JMy_DRILL_RULE OutnutFeatures |STEP 1HOLE
OperationClass (oper) IHOLE_MAKING InoutFeatures (il |BLANK
Pesources ftol)  [TWIST_DRILL

Priarity I 0

CDnditiDnsI Caonstants  Materials |Machinea Explanatiunl Image I

[~ All heterials

[
CJCARBOMN STEEL

[CTHSM AZ Calmax
CIHSM Alurinurm 7079 High tensile

[ 1HSM H13 Prehardened
[CIHSHM M41E Prehardened
[(1HSM P20 Frehardened
[1F20 TOOL STEEL
C1STAINLESS STEEL
[C1TOOL STEEL

Siemens PLM Software




Machining Knowledge Editor SIEMENS
Rules can be valid for a subset of machines

ﬂ Machining Knowledge Editor - [my_drill_knowledge.xml] — |EI |i|
:E; File Edit ‘View Window Help = |El|i|
IR IR

MName

STEFP 1HOLE
= 08 FuieLibrary Mams [f¥_DRILL_RULE OutoutFeatures :
0@ My _DRILL_RULE tFeatures flwii |BLATE
- - OperationClass (oper.) IHOLE—MAKING <

Resources ftoaly | TWIST_DRILL

Priority ID
Ccmdilicmsl Cunstantsl haterials  Machines Explanatiunl Image I

[ All Machines

[ 3-Asc Ml N - TE Z-HD et -]
13- Mill(IN) 0y Z- T Hor)
3o Mill{IN) (42T v-HD Hor
13- Mill(IN) (2-TEv-HDHor)
13- Ml MY -TB Z-HD V)
1 3-Au Mill (MY 2-TE  Hard
13- MillMM)(X2-TB#v-HD/Har)
[ 3o Ml MY 2-TE /5 -HD Har)

4o Mill{MMIG ATE  2-HD et
] 4-oc MIlMMIGKZA-TB-HD fHor)
4 MillMMIZE-TE-HD fHor
15 MIll{IN) B C-TE /v Z-HD /Vert/Nutate)
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Machining Knowledge Editor SIEMENS
Provide Rule Explanation

ﬂ Machining Knowledge Editor - [my_drill_knowledge.xml] — |EI ﬁl
! Fle Edit view Window Help N=IES

IR EER D

MNarme
STEP 1HOLE
=08 RuleLibrary Memz JMy_DRILL_RULE OuoutFestures |

0 MR RO OperationClass (oper.) [HOLE_MAEING InoutFeaturas (i |BLANE
| Resources ftool)  |TWIST_DRILL

Fricrity I 0

Conditionsl CDnStantSl Materialsl Machines Explanation ||mage |

Full Text Documentation

Improve Knowledge maintenance and process transparency by documenting conditions and independencies

Simplify knowledge maintenance and enhance process transparency by
documenting conditions and dependencies
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Machining Knowledge Editor SIEMENS
Provide Rule Image

ﬂ Machining Knowledge Editor - [my_drill_knowledge.xml] — |EI |£|
S5 ORle Edt Wiew Window Help — |El|£|

s =IEEEIERD

MNarme
STEPIHOLE
=08 Fulelibrary [ [tfy_DRILL_RULE OutoutFectures |

-0 @ My_DRILL_RULE 0 tionCl {i i} I THG InoutFeatures fhwi |BLANR
perationClass (oper. HOLE_MAK Fi
Resources ftoolh |IWI5T DREILL

Priority I 0

Condltlonsl Constamsl Materlalsl hachines | Explanation Image

Input Feature Twist Ord Output Feature

A4 PA

L

'3

—D—

-1
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Machining Knowledge Editor
Use Table View to find rules

SIEMENS

Clagglcon | clagz name | Pricrity OperationClagzs | |nputFeatures OutputFeatures | Resources
1 [ [l [l [l [l [ [l [l
2 - Rule Bore_51H BORING 1 |STEPIHOLE 1 |STEPIHOLE 1 |BORE
] - Rule Center_Diril 100 CEMTER_DRILL_ME uBL.&NK uPDCKET_HDUND_T.&F‘EHED uCENTEH_DHILL
4 - Rule Charnfer_5TH_Drill 1 SPOT_DRILLING 1 |STEPIHOLE 1 |STEPIHOLE 1 |COUNTER_SIMKING
5 - Rule Charnfier_STH_Mill PL&NAR_PROFILE uSTEF“IHDLE uSTEFﬂHDLE uCDUNTEH_SINKING
E - Rule Charnfer_S1P_Dril 1 SPOT_DRILLING 1 |STEPIPOCKET 1 |STEPIPOCKET 1 |COUNTER_SIMKING
7 - Rule Counterbore_52F COUNTEREBORING 1 |STEFIPOCKET 1 |STEFZ2POCKET 1 |COUNTER_BORE
g - Rule Counterbore_S3P_D1 COUNMTERBORING uSTEFQF'EIEKET uSTEPBPDCKET uEDUNTEH_BDHE
9 - Rule Counterbore_S3P_D2 COUNTERBORING 1 |STEPZPOCKET 1 |STEP3POCKET 1 |COUNTER_BORE
10 - Rule Drill-in-center_chamfer_5TH DRILL uF‘DCKET_HDUND_TAF’EHED uSTEFﬂHDLE uTWIST_DHILL
11 - Rule Dril-in-center_S1H DRILL 1 |POCKET_ROUMD_TAPERED 1 |STEPIHOLE 1 |TwIST_DRILL
12 - Rule Dril-in-center_51F DRILL 1 |POCKET_ROUMD_TAPERED 1 |STEFIPOCKET 1 |TwIST_DRILL
13 - Rule Drill-in-flat-part DRILL uSTEP‘I POCKET uSTEFﬂHDLE uTWIST_DHILL
14 - Rule Drilkup_S1H [optional] DRILL 1 |STEPIHOLE 1 |STEPIHOLE 1 |TWIST_DRILL
15 - Rule Drilbup_S1F [optional) DRILL uSTEF“I POCKET uSTEFﬂPDCKET uTWIST_DHILL
16 - Rule Drill_S1H DRILL 1 |BLANK 1 |STEPIHOLE 1 |TwIST_DRILL
17 - Rule Drl_S1P DRILL 1 |BLANK 1 |STEFIPOCKET 1 |TwIST_DRILL
18 - Rule Drill_S3FP DRILL 1 STEPZPOCKET uSTEPBPDCKET uTWIST_DHILL
[ [\Rule £ Classlcon | class name I Priarity |DP erationClas InputFeatures |
Favmanl Obtida L lamw lindbmasfma an 1 (Al (All) (Al AN A « [lian
Clazsloon | class name | Pricrity | OperationClazs | 2 L] Fule Drll_SIMPL 4.1 DRILLING (AN = 1
1 &0 ] [&0 (a0 [&0 [ 3 L Rule Spat_Drill 1 SPOT_DRILLIN |(Custom... 1
5 Y Rule Rough POCKET_RECT_STR 1 FACE_MILLING_AREA 1 ; * x:: :i I‘;?}”—;;f g; Eﬁgg-::: tt::g- CORNER_NOTCH STR— : VABLE
g [} Rule Finish_FIoor_ PO CKET_HECT_STH 2 FﬁCE_M|LL|NG_}5\HEﬁ J [3 ™ Fule Finis h:'t-'\-’d 33 FACE:M LL|NG: ggéﬁé?lfggggﬁﬁgg: 1 SABLE
7 - Rule Finish_al_ POCKET_RECT_STR 3 FACE_MILLING_AREA 147 ] Fule Rough_SLO 3.1 FACE_MILLING_|packeT RECTANGUL: |1 =ABLE
Total [i} [ ] Rule Finizh_Floor 3.2 FACE_MILLING_|[POCKET ROUND_TaAPE > |1
9 L] Fule Finish_Wall_ 3.3 FACE_MILLING_ 1 SLOT_RECTANGULA 1
10 - Fule Tap_SiH_th 0 TAFPFING 1 STEFIHOLE 1
1 ] Rule map_SIMPL 100 DummyOperatio 1 [STEFIHOLE 1
12 ] Rule map_SIMPL 100 DummyOperatio 1 |STEFIPOCKET 1
] L] Rule Drll_S1P 42 DRILLING 1 BLANK 1
14 ] Fule Counterbore 2 COUNTEREORI 1 STEFIFPOCKET 1
15 L ] Rule Counterbore 2 COUNTEREORI 1 STEFZFOCKET 1
16 L Fule Counterbore 2 COUNTEREBORI 1 STEFZFOCKET 1
17 . Fule Drll_S3F 49 DRILLING 1 |STEPZPOCKET 1
18 . Fule Drill_in_cent 4.4 DRILLING 1 |FOCKET_ROUND_TA 1
19 . Fule Drill_up_S1 42 DRILLING 1 |STEFIHOLE 1
20 ] Rule Mill_Fough_ 3.2 HOLE_MILL 1 STEFIFPOCKET 1
[ <[> ]\Rule f |
Ex: =220 % vxEoEE|mm
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Machining Knowledge Editor SIEMENS
MB3 - Build on Rule Library node

ﬁ Machining Knowledge Editor - [my_drill_knowledge.xmi]
Y Fle Edt View Window Hep
D@ & Be|&e

MName

Nams |[Fulelibrary

OperationClass (oper) |
— Priority |
Delete .. Conditions ]Consluntsl Mmmials] Machines | Explanation | Image |
Export / Import L
Activate Children
Expand Lg
Attributes ..,
[l Ervironment I

Is building the knowledge library (dll) at UGI_CAM_MACHINING_KNOWLEDGE_DIR (NX native mode)
Is building the knowledge library (dIl) and saves it back into Teamcenter (TC mode)
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SIEMENS

Rule Based Operations for Features
(Operation selection component)

Inference Engine

|
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SIEMENS

Operation selection component (Inference Engine)

What is it?
Rule—based operation selection is a proven technology seamlessly integrated
into NX 6 that helps you automatically create operations such as milling,
drilling and tapping from a generic template
Lets you select features such as holes, slots, and pockets from any source,
including features that are User Defined, identified, recognized or tagged
Apply best practice machining rules on the features while taking into account
any defined PMI

Benefits
Standardize on best practice machining knowledge. The software finds the
best solution for machining task within a company’s environment.
Save time with process automation
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Machining Knowledge Definition SIEMENS
How does it work? - Concept

Subject Matter Expert; configures the best practice machining processes
(Machining Knowledge Editor application)

g e PG et 3SR

Machining
Knowledge

Library
| D NX CAM loads

= M the appropriate
__________________________ L — - === Machining

Knowledqge Library

Machining
Knowledge

NC Programmer e

(NX CAM) Library e ——

X¥NN D

Create Geometry...
command

b

Tool Database
Teamcenter Resource
Manager or ASCII

Template Database
Teamcenter or native
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How does the Operation Selection work?
Example

Drill_S1H

BLANK

STEP1HOLE

STEP1HOLE
B12H7

The Iwf (Required Input Feature) would be a Blank

SIEMENS

Diameter tolerance (H7) can NOT be reached with this drilling process

List of alternative rules that can

produce a STEP1HOLE feature (Output Feature)

narne | Priarity OperationClazs |nputFeatures OutputFeatures Resources
[l) [&ll) j [&ln [l) STEP1HOLE [&ll)
Gun_Drill_S1H 10 DRILL uSTEF"IF'DEKET uSTEF"IHEILE uGLIN_DFHLL
Bore S1H 20 BORIMNG uSTEF"IHEILE uSTEF"IHEILE uBDHE
Feam_51H a0 REAh uSTEF"IHEILE uSTEF"IHEILE uThF‘EH_HEhMEH
Charnfer_STH_Mill a0 PL&MAR_PROFILE uSTEF"IHEILE uSTEF"IHEILE uCDUNTEH_SINKING
Chamfer_S1H_Drill 1] SPOT_DRILLIMNG uSTEFﬂHDLE uSTEFﬂHDLE uEDUNTEH_SINKING
Dirillup_S51H [optional) a0 DRILL u STEF1HOLE u STEFTHOLE u TWw/IST_DRILL
Crilkin-center_chamfer_STH  :50 DRILL u POCKET_ROUMD_TAPERED u STEFTHOLE u TWw/IST_DRILL
Drill-in-center 51H i DRILL 1 |POCKET ROUND TAPERED 1 |STEF1HOLE 1 |TwIST DRILL
Crill_S1H 100 DRILL uBLANK uSTEF"IHEILE uT'W'IST_DFHLL
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How does the Operation Selection work?
Example

-
-
-
-
-
-
-
-

Drill_in-center S1H

N

POCKET_ROUND_TAPERED

STEP1HOLE
B12H7
—
STEP1HOLE

SIEMENS

The Iwf (Required Input Feature) would be POCKET_ROUND_TAPERED

Diameter tolerance (H7) can also NOT be reached with this drilling process

name | Priority | OperationClass | |nputFeatures | OutputFeatures | Rezources
) [&ll) j [l ) STEFTHOLE [all)
Gun_Drill_S1H 10 DRILL uSTEF"IF'DEKET uSTEF"IHEILE uGUN_DHILL
Bore 51H 20 BORIMNG uSTEF"IHEILE uSTEF"IHEILE uBDHE
Ream_51H a0 RE&M 1 |STEFIHOLE 1 |STEFTHOLE 1 |TAPER_REAMER
Chamfer_STH_Mill 50 PLAMAFR_PROFILE uSTEFﬂHDLE uSTEFﬂHDLE uEDUNTEH_SINKING
Chamfer_S1H_Drill =11] SPOT_DRILLIMG uSTEF"IHEILE uSTEF"IHEILE uCDUNTEH_SINKING
Crillup_S51H [optional) a0 DRILL uSTEF"IHEILE uSTEF"IHEILE uTWIST_DHILL
Dirill-in-center chamfer S1H 90 DRILL 1 |POCKET ROUND TAPERED 1 |STEF1HOLE 1 |TwIST DRILL

I Diil-in-center 51H 1] DARILL 1 |POCKET ROUMD TAPERED 1 |STEFTHOLE 1 |TwIST DRILL I
Drill_S1H 100 DRILL uBU—'«NK uSTEF"IHDLE uTWIST_DHILL
Try next higher priority rule
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How does the Operation Selection work?

Example

-~
-~
~
~
~
-~
~
-~
~

~~
~
~
~
~
-~
~
~~
~

~o
~
~o
~

—>

STEP1HOLE
The Iwf (Required Input Feature) would also be a STEP1HOLE

STEP1HOLE @12H7

STEP1HOLE
B12H7

SIEMENS

The Reaming process is suitable (all conditions are TRUE) to produce a toleranced STEP1HOLE

name | Friority | OperationClass | |nputFeatures | OutputFeatures | Resources |

[E0] [E]] ﬂ [l [lr) STEFTHOLE [lr)
Gur_Drill_51H 10 DRILL uSTEF"IF'DEKET JSTEF"IHEILE JGUN DRILL
Bore_S1H 20 BORING 1 STEFTHOLE STEPTHOLE BORE

I Ream_S51H 30 REAR 1 STEFTHOLE 1 STEFTHOLE 1 TAPER_REAMER I
Charmfer_STH_Mil 50 FLANAR_PROFILE i1 |STEPTHOLE STEPTHOLE 1 EDLINT-EH_SINKING
Charnfer_S1H_Dril B0 SPOT_DRILLIMNG uSTEF"IHEILE JSTEF"IHEILE uCDUNTEH_SINKING
Crrill-up_51H [optional) 20 DRILL 1 |STEFIHOLE 1 |STEFTHOLE 1 |TwIST_DRILL
Crilkin-center_chamfer_S1H 190 DRILL u POCKET_ROUMD_TAPERED u STEPTHOLE u Tw/ST_DRILL
Ciillkin-center_S1H 90 DRILL u POCKET_ROUMD_TAPERED u STEPTHOLE u TWw/ST_DRILL
Dl _S1H 100 DRILL 1 |BLAME 1 |STEFTHOLE 1 |TwIST_DRILL
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How does the Operation Selection work? SIEMENS
Example

~~~~~
~~~~~~~
~~~~~~~
~~~~~

STEP1HOLE

Ream_S1H

Drill_in_center S1H

POCKET_ROUND_TAPERED STEP1HOLE
This process requires POCKET_ROUND_TAPER as input feature (lwf)

Drill_in_center_S1H would be a valid candidate to produce a STEP1HOLE.

e | Priority I OperationClass | InputF estures [

OutputFestures | Rezources I
Drillrv-center_S1H 30 DRILL 1 FOCKET_ROUMD_TAFERED 1 STEFTHOLE 1 IT"n.N-"lST_DFHLL
I gus, a1y mm | T o TEr TOLE L L =

I Since the previous Ream_S1H operation requires a STEP1HOLE to be resolved, the
engine is now again trying to find the best suitable process to machine a STEP1HOLE.
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How does the Operation Selection work? SIEMENS
Example

~~~~~
~~~~~~~
~~~~~~~
~~~~~

STEP1HOLE
‘--__-_-------——————————-—-—"’O @12H7

Ream_S1H

Drill_in_center S1H BLANK POCKET_ROUND_TAPERED

This process requires a BLANK as input feature (Iwf)

Spot_Drill would be a valid candidate to produce a POCKET_ROUND_TAPERED.

name | Fricrity |DF'EfﬂTiDﬂC|ElS | InputFeatures | OutputFeatures | Resources
[A[) [Adl (A1) )] [A[) [A[)
Spot_Drill 1 SPOT_DRILLIM 1 |BLANK 1 |POCKET_P\OUND_TAPERED 1 SPOT_DRILL
Bt | T e i T i|—’L_,|L_,.|\|: T T arene EI (o] e gy e

process to machine the POCKET_ROUND_TAPERED which is requested to be

I In order to complete the process, the engine is now again trying to find the best suitable
resolved by the previous drilling operation.
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How does the Operation Selection work?
Example

_____________________ STEP1HOLE
______ O B12H7

Ream_S1H
STEP1HOLE

" Drill_in_center S1H
POCKET_ROUND_TAPERED

Spot_Drill
BLANK

SIEMENS

The engine has successfully found a suitable set of rules to completely machine this feature
The resulting process (in this simplified example): - Spot_Drill => Drill => Ream

It will now create the operations in the Operation Navigator
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How does the Operation Selection work? SIEMENS
Advanced Concepts

Single process selection

 Ranges
* 6 <= Tool Diameter < 12
» Tool Length > 30

Tool selection is optimized for all features in a run

» Consolidate tools across operations
* Operation 1: Diameter 6-12
* Operation 2: Diameter 10-14
» Use Tool with Diameter = 12 for both operations
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Automatic generation of Tool Queries based on
tool conditions from Machining Knowledge Editor

SIEMENS

Page 64

Class Description M
Twist Drill
Legend M
S paF
Units
Olnches @Millimeters
Variable Tvpe [Datahase Attributes m
Diameter Matching ltems N
:|I;I|tde;.rength 'Libref 'Description '(0) Diameter | '(FL) Flute Length
Material ugtd301_030 Twist Drill 9 mm 9 51
Eu:uint.ﬂ.ngle ugt0301_204 Twist Drill 8.8 mm 8.8 81
libref ugtd301_205 Twist Drill 8.9 mm 89 a1
ugt0301_206 Twist Drill 9.1 mm 91 81
ugt03nl_207 Twist Drill 9.2 mm 92 81
ugtD301_483 Carbide Drill 8.8 mm 8.8 81
ugt0301_484 Carbide Drill 8.9 mm 89 81
[ i ][ P ][ ke ][ b H - ] ugt0301_485 Carbide Drill 9.0 mm g 81
[ = ][ SE ][ SHE ][ AMD ][ OR ] ugtd301_486 Carbide Drill 5.1 mm 5.1 &1
ugt0301_487 Carbide Drill 9.2 mm 92 81
Query
{44 I{DE(SubType) == 01' && {DE(Tvpel == 03} L&
{DE(libref) '= 0}} && {DE(Dimmeter) >= §.500000}} &&
{DE (Diareter) <= 9.200000}} && {DE(FlutelLength) > 20.000000}}
Check, Query Syntax . . .
[ | Enables quick selection of alternative tools
[ Sort Crder l K 3
[ Ck ] [ Apply ] [ Cancel ] [ Back || cancel |
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How does the Operation Selection work?
Example log file — Optional Information Window

B Untitled - Notepad
File Edit Format Wiew Help

o Se 2 e

# methods for features 1 (STEPLHOLE_1)

e ————— -

#A4F 1 1 CSTEP:LHOLE_l)

# Chamfer_s1H_pri11 [aF_1]

# [2] Condition 1 : This s a small diameter so the chamfer can be dane by the centering operation.{ IF mwf.DEPTH / mwf.
#+ 3 prill_slH AF_1

# [3] Condition 2 : Constant has wvalue = 1 (Use spot drilling)( bool_Use_sSpot_Drill_vesl_nod = O

# 4 : Gun_brill_s1H [aF_1]

#* [4] Condition 2 : s FALSE:( mwf.DEPTH / mwf.DIAMETER_1 »>= Depth_Dia_Rratio_Limit J

# 5 : Ream_slH [AF_1] -—-»» [F_12]

# 6 @ Chamfer_siH_orill [F_12]

# [6] Ccondition 1 : This is a small diameter =o the chamfer can be done by the centering operation. IF mwf.DEPT
# 7 1 orill_s1H [F_12]

# [7] condition 2 : <Constant has walue = 1 {Use spot drilling)( bool_Use_sSpot_Drill_vesl_ kol = 0 3

# 8 : Gun_Drill_slH [F_12]

#* [8] condition 2 : ds FaLsE:( mwf.DEPTH / mwf.DIAMETER_1 »= Depth_Dia_Ratio_Limit J

# O : Ream_Sl1H [F_12]

#* [9] Condition 2 : Roughness can be reached by drilling. { mwf.SIDE_ROUSHNESS_1 < Best_Roughness_brilling J

# 1a : Bore_s1H

# [10] condition 2 : Diameter Tolerance can be made by drilling. { IT_class_IS0 { mwf.DIAMETER_L , mwf.DIAMETER_1L.
# 11 : prill=in-center_chamfer_s1H [F_12]

# [11] condition 3 : 1ds FALSE:({ mwf.DEPTH_TOP_CHAMFER > Small_walue )

# 12 : orill-up_s1H €optionall [F_12]

# [12] Condition 2 : € mwf.DIAMETER_L > Pre_Drill_Limit D

#* 13 @ orill- 'm -flat-part [F12] --»»> [F_14]

# 14 Chamfer_sipr_orill [F_14]

#* [14] Comdition z : chamfering already applied or feature was not chamfered.( mwf.DEPTH_TOP_CHAMFER > S
# 15 @ prill-in-center_sl1pP [F_14]

# [15] condition 1 : application condition ( mwf.Machining_Rule = "TWIST_DRILL"

# 16 : orill-up_slp (optionald [F_14]

#* [16] Condition 1 : Application condition { mwf.Machining_Rule = "TWIST_DRILL" oOR mwf.Machining_rule =
# 17 : miT1_Rough_s1P_Contour [F_14] --2> [F_186]

#* MO tools available for following parameters  tool type @ END_MILL_INDE<AELE )

# Ciameter < 10.100000

# 18 @ orill_slpP [F_14]

# [18] condition 1 : application condition { mwf.Machining_Rule = "TWIST_DRILL_GUIDE"

# 19 : prill=-in-center_s1H [F_12] =--»» ?F_lE.]

# 20 ¢ spot_prill [F_18] —-»> [F_18] { blank 3

s

SIEMENS

[AEE
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SIEMENS

Knowledge content supplied with NX CAM
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SIEMENS
Machining knowledge content supplied with NX

What is it?
Provides machining best practices for the NX machining feature types (holes,
pockets, slots, etc.)
Decision criteria (e.g. when to drill and when to ream) can be configured
Content can be modified using the new Machining Knowledge Editor
Customers can exchange methods

Benefits
Customers can use FBM without up-front customization
Reduces the FBM customization effort (it is much easier to modify existing
content than to define content from scratch)
Content will be maintained and updated with subsequent releases
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Machining Knowledge Content SIEMENS
Concept

Subject Matter Expert; configures the best practice machining processes
(Machining Knowledge Editor application)

g e PG et 3SR

Machining
Knowledge

Library
e : | NX CAM loads
the appropriate

__________________________ L - - Machining
Knowledge Library

Machining

NC Programmer e

Knowledg
(NX CAM) nowledge

Library

X¥NN D

Create Geometry...
command

b

Template Database
Teamcenter or native

Tool Database
Teamcenter Resource
Manager or ASCII
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SIEMENS

Machining knowledge content supplied with NX

D=EE B|& Y

MName - — -

=0 RulsLibrery =] Name [Rough_SLOT_RECT

o E E

: g'p:!fg:ﬂ“ﬁo“ OperationClass (oper) |F»CE_MILLING_AREA
® Fough POCKET_RECT_STR Prioriy G.1
® Finigh_Floor FOCKET RECT STH
® Finish Wall POCKET_RECT_STR Conditions Il:nnst,nnts | Materials | Machines | Explanat
® Rough_SLOT_RECT i DEM Aonlieation el ter
® Finigh_Floor_SLOT_RECT
® Finish_YWall_SLOT_RECT roughness_value (mwf . SIDE_ROUGHNESS
® Tap_S1H_thread 55 =2 R e too fine for MILL
® map_SIMPLE_HOLE to_S1H r alue (mwf . SIDE_ROUG
® map_SIMFLE_HOLE _to_S1F 55 B ] tO0 CoOurse Il
® Dnll_S1F roug a(mwf . BOTTOM_ROUGHNES
® Counterbore_SIF S5 E ughness too fine for MI
® Counterbore_S3F D1 Toug alue(mwf . BOTTOM_ROUGHNE!
® Counterbore_S3F D2 = hnass too courssa tor
® [Dnll_S3F F
® Drill_in_center_S1H -
® Drill_up_S1H tool Diameter < mwi . WIDTH -2
® Mill_Rough_S1P_Contour
® Charmfer S1H_Dnll
® Charmfer STH_Mll
® Diill_in_center_chamber_S1H
. BQTQ_S.IH PEFM MNuarst oy Et+ vk + &
® Foam_SiH = HEM Oparation Attribute

m Ermmnmenrl CpeT . name “Rough_SLOT_RECT®

Content is defined in:
UGII_CAM_MACHINING_KNOWLEDGE DIR\machining_knowledge.xml
Edit with Machining Knowledge Editor application
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SIEMENS

Current status of Content Implementation (1/3)

] Machining Knowledge Editor, - [mac

File Edit ‘“iew ‘Window Help | ek
bz E ?
Ta_’_“% Rty = Mo [Rough_POCKET_RECT_STR OutpuFeatures (mwf) |POCKET_RECTANGULAR_STRAIGHT
@ Dil_SIMPLE_HOLE OperationClass (oper] |FACE_MILLING_AREA InputFestues ] |BLANK
Spat_Drill
Prioiity [3.1 Resources [toal ] [EFD_MILL WON_INDEXAELE
Finish_Floor_POCKET_RECT_STR - -
- onditians | Constants aterials achings | Explanation | Image
Finish_‘wal POCKET_RECT_STR Candiions | o | Matziials | Machines | Exol | tmage |
Rough_SLOT_RECT_2 REM Application Criteria
Finish_Floor SLOT_RECT_2 = roughness_value(nwE .SIDE_ROUGHNESS) -
Finish_wall_SLOT_RECT_2 roughness_value(nwf  BOTTOM_ROUGHNESS) o=
Rough SLOT_RECT_1 $% Feature needs a f{inishing operation.

Finish_Floor_SLOT_RECT_1

Firish_‘wal_SLOT_RECT_1 REM Tool Attributes

Drill_s1# tool Flutelength >= mwf . DEPTH

Counterbore_S2P

Countertbare_S53P_D1 EEM allow bigger tool for roughing. This is just an ezamnple.
Counterbore 3P 02 IF i=_defined{mwf Stock_Wall) THEN tool Diamnster < mwf RADIUS%2x2 ELSE tool Diamnster < mwf RADIUS=2
Dril 53F Di - EEM another upper limit for the tool

Ml tool Dismster < mwi WIDTH=0.75

Dril_in_center_S1H

Dril_up_STH REM Less Worked Features Attributes

Mill_Rough_S1P_Contour

Chamfer_STH_Drill REEM Operation Attributes

Eharfer_STH_Mil REM Tool Awis - Asis

Dril_in_center_chamfer_S1H

Tap_S1H_thread oper Tool_ixis Type ="Specify _Vector"

Bore_51H oper Blank Distance = mwf DEPTH

Ream_5S1H

Gur_Diill_S1H EEM Path Settings — Cut Pattern

Dril_up_S1F oper Region_Cut_Method = "Follow_Part"

EEM Path Settings — Cutting Parameters — Strategy — Cutting
oper. Cut_Walls Only ="off"

baol gea_Always_Charfer_S51P EEM Path Settings — Cutting Paramnsters - Strate — Finish H ~1 50 i H I d f. d f
Cramfer_51P_Drl cper Finioh Pacoss - 0 7 = unique operatlon ruies defrineda tor
bool_geo_Always_Chamber_S1H_Thread EEM Path Setting=s — Cutting Parameters — Strategy — Stock
Dl S1H oper Wall Stock = mwf. Stock Wall STE P1 _3HOLE/POC KET
Dnlliin conter S1P oper Stock_Floor = mwf Stock _Floor

== = EEM Path Settings - Cutting Parameters — Corners — Path Shagf

Bd:::LT;T::Z}?;:;::;;:;?;TP EEM Path Settings — Cutting Paramsters — Connections — Acrogf ST E P 1 _3 H O L E/ P O C K E T_T H R EAD

boal_gea_Always_Chamfer_S1H

I FE R R R E N R NN RN NN NRNRRNRRRNNNNRNNNR NN N J

Charfer_STP_Mil . oper . Across Voids Method = "Cut"
D Enomen ¢ POCKETS, CORNER NOTCH, etc.
Classlcon | clasz hame Priarity OperationClazs ‘ InputFeatures | OutputFeatures | Resources ‘ Producti aterials
1 - Rule Drrill_SIMPLE_H 4.1 DRILLING 1 POCKET_R -1 SIMPLE_HOL -1 TWIST_
2 - Rule Spot_Dril 1 SPOT_DRILLING 1 BLANK 1 POCKET_RO -1 SPOT_D

4 oo PO 3,02 FACEMILLNG AR T JPOCRET_R 1 JPOCRETRE T JEND_MI
5 . Flule Finish_wall PO 301 FACE_MILUNG_AR 1 |[POCKET_R 1 |POCKET_RE -1 |END_MI
5 P Rule Rough, 5LOT. 31 CAVITY MILL "1 [BLenk 1 |SLOT_RECTAT |END_MI
7 - Rule Finish, Floor 51302 CAUITY MILL "1 |SLOT_RECT 1 |SLOT RECTA1  |END_MI
g . Rulz Firish, Wil 5L 201 ATV MILC 7 [SLOT_RECT 1 |SLOT_RECTAT  [END_MI
] - Rule Rough 5L0T_ 31 FACE_MILLING AR 1 [BLANK 1 |SLOT_RECTAT |END_M -
[« [+ 1\Rute / |Le [ » ’_‘
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SIEMENS
Current status of Content Implementation (2/3)

Conditions  Constants lMaterialsl Machines] Explanatin:un]

harne | default | tvpe -

bool_Al ;_Chamfer_Fe... [ integer

bool_Checlk_Faintangle_T.. 0 integer

bool_Use_Spot_Drill_ves.. 1 integer

Center_Charnfer_Limit 12 double

Depth_Dia_Ratio_Limit G double

ggs:gr;?;;:%&gﬂz ;‘5 SEEE:E Behavior can easily be configured using global CONSTANTS:

LvF_Allowance_Boring 1 double BOOL_Always Chamfer_Features (Y/N)

LF_Allowance_Mill_Finis... 1 double BOOL_Check_PointAngle_Twist_Drill (Y/N)

LWWF_Allowance _bill_Finis... 1 double t - - - -

Ly _Allowance_Reaming 1 double etc.

LwF_DEFTH_LO -0.02 double

tﬁE_SEPJHLE]UP DD-DEE SDUE:E Change threshold values as a 1st level of customization
-0. ouble . s

LWF_DIAM_UP 02 double Pre_Drill_Limit (12)

PaintAngle_TwistDril 118 double BEST_IT_Class_Drilling (6)

Fre_Dirill_Limit 12 double | BEST_|T_C|aSS_|\/|i||ing (10)

Feachable_|T_Class_BO.. & integer etc

Feachable_IT_Class_BO.. 10 integer )

Fieachable_|T_Class_DRIL.. 11 integet

Fieachable_IT _Class_DRI.. 16 integet

Reachable_|T _Clags_MIL.. 9 integet

Reachable_|T_Clags_MIL.. 16 integet

Reachable_IT Clags_RE.. & integet

Reachable_|T Clagss RE... 10 integer

FReachable_Roughness_B.. 0.8 double

Feachable_FRoughness_B.. 125 doukble -

4| | b
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Current status of Content Implementation (3/3)

Conditions  Constan

Basis for content:

SIEMENS

ts l Materials ] bachines ] Explanation

JAD partner input (best practice) TS | dfaut -
. L'w'F_DEFPTH_LD -0.02
Threshold values based on IT (International Tolerance System) LWF DEPTH_UP 002
L'WF_Dlakd_LO -0.2

T = L'WF_Dlakd_LLIF n.e

_./. Home Insert Page Layout Formulas Data Review View PDIntﬁ'ngle T"."'."IStDI’I” 1 1 B

= : - _ B , | Pre_Dirill_Limit 12

B Arial - |10 Al 5 wrap Text Geneisl 2 s M e i i i

Paste . Bz m-f[m[o-A- i Merge aicenter - |8 - o o [|uf 9] Condiona formataz cell ﬁeachable IT Class BORE Upper 10
Clipboard Font Alignment Mumber = Doosbolls 1T Cloos DL L swoe a4

£33 - £
EnL - = A B/ c D|E|/F] 6 | H [1 ][] Jg[K[]L[MI|N
A B ¢ D £ F Sy 1 |IT4|IT5|IT6|IT 7|IT 8| ITO | IT10 |IT 11]IT 12|IT 13|IT 14|IT 15|1T 16]

1 4 5 |6 | 7 8 2 Ra =04 R IR IR IR [MrR MR [m [m v M [m [m
2 1 CHUCKING_REAMER Reachable_IT_Class_REAM_Lower 3 Ra=038 R IBRIBRIBRIMBRID-MBRID D D D D D
3 2 BORE, COUNTER_BORE Reachable_IT_Class_ BORE_Lower 4 Ra=16 R IBRIBRIBRIV-BRID-M-BRID D D D D D
4 S ENDMILL_NON_INDEXABIE 5 Ra=32 R [BR|BR|BR|MBR|D-W-BR|ID |D [0 [D [D |D
5 4 TWIST_DRILL, GUN_DRILL '
E 6 Ra=63 B [B [B |mB [pbwmB |[pD D [D b [D |D
E 7 Ra=125 B [B [B |[mB [pbmB [pD D [D |[p [D |D
8 0.4 pm (16 pin)| 0.8(32) | 1.6(63) | 3.2(125) 8 Ra =25 M M MMM MM (M
9 1 CHUCKING_REAMER Reachable_Roughness_ REAM_Lower _Uppe 9
10 2 BORE, COUNTER_BORE [Reachable_Roughness_BORE_Lowe 0 Legend
11 3 ENDMILL_NON_INDEXABLE Reachable_Roughness_MILL_Lower | 11 D = DRILL
12 4 TWIST_DRILL, GUN_DRILL [Reachable_Roughness_DRILL_Lowe 12 M = MILL
13 13 B = BORE
14 14 R = REAM
15 15
16 REAM Roughness \ IT Grade \ 4 \ 5 \ 6 7 8 16 Table 1: Operation (Tool) selection in order of priority for combinations of IT grade and Surface Roughness
17 0.4 REAM REAM REAM  REAM REAM i Feachable_Roughness_MILL_Upper 2h J
& L AL gL REL e FiEA f Feachakle_Roughness_MILL Upper_.. Razh micram..
19 16 REAM REAM REAM  REAM REAM i
20 32 REAM REAM REAM REAM REAM 1 REﬂchﬂb|E_RDUghnESS_REAM_LDWEr 0.4
21 6.3 Feachahle_Foughness_RBEAM_Upper 3.2 -
22 12.5 < | ,
23 25
24 50 E
4 4 » M OOTB Default Treshold Values Consolidated Treshold Table il | J >
Ready | EEEErTTe) ) [
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SIEMENS
Additional NX 6 FBM enhancements

What is it?
Enhancements to Machining Feature Navigator filters
Safe filter in part file or in registry / indicate what filter is applied
Define filter on common attributes across multiple feature types
Filter editing

Additionally apply MCS filter to list only features that are parallel to the tool axis
defined in the MCS

Change propagation (indicate feature changes)
Safe clearance in hole making
Tool path status/indication in the Operation Navigator

Benefits
Faster, improved feature handling
Immediate feedback when features have changed
Secure tool path
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Additional FBM enhancements SIEMENS
Feature Navigator Filter Enhancements

Safe filter in part file (new) or in registry ._
(existing) and indicate current filter

Current 5@ | #Savedin Part)

Retain filters in part file Active Fiters |
Define part specific filters for reuse e— | ek
Makes it easier for users to share filters | 2 g
1 1 1 1 I [ Direction |
Indicates what filter is currently in use s "
= v ; I]Nl:nﬂ:ue.'cuf.da:-cef.

T A D SLOGMECTILS o) Feaute Type | o

| \;‘H,ﬂ,l HOLE.1 STEP1 HOLE | B STEP1I HFLF THREAD _|_

| -+ STEPIHOLE.3 STEP1HOLE F*tﬁ Criterla -

|  STEPIHOLE_THREAD_2 STEPTHOLE_THREAD + DIAMETER_1 < ﬂ

| - R (2]

! SRy

Find Features... @

! "Tag ; m

| eremteeci i .

' v 'Apply Fiter I

| sh_diameter (part) [ #D1AMETER _1 = <=fzo |

| #MCS Scope *

'Export bo Browser Close |

? Export to Spreadshest

I Froperties...

Page 74 Siemens PLM Software



Additional FBM enhancements

Feature Navigator Filter Enhancements

Define filter for common attributes

across multiple feature types
Select multiple feature types and use
common attributes for criteria definition
Reduce the amount of filters (i.e. want to
define filter for features of various types
that have a common tolerance parameter)

Page 75

SIEMENS

w[Feec T
Current | Saved | Saved in Part
Active Filkers
Common Attributes s
[ status q
[ overridden
[ pirection E;
[ Ceometry
[ Number of Axes
Feature Types
%] STEP1HOLE
W STEPZHOLE I
Filker Criteria
£ >
SIDE_ROUGHMESS_1 | = [v] 3.z | +J
Close
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Additional FBM enhancements
Feature Navigator Filter Enhancements

Filter editing

Change filter content in saved filters instead

of deleting/creating new filters
Add / remove criteria

| Feature Name (MCS:None)

| Features

 STEPTHOLE_1

W STEPTHOLE_THREAD_2
v |STEP1HOLE_3

Page 76

Feature Type

STEPIHOLE
STEP1HOLE_THREAD
STEP1HOLE

v 'Feafire View
'Group Yiew

'Find Features...
'T:{l L3

il Create/Edit Fiter...

‘Apply Filter

#MCS Scope k
‘Export o Browser
‘Export to Spreadsheet
‘Properties...

SIEMENS

Currer | Sawved H #Savedin Part]

Active Filters

Common Attributes
----- [ status

D Owverridden
[ Direction
[ Ceometry

----- [0 Number of Axes
Feature Types

Filter Criteria

| »

YO0

+ DIAMETER_1 < 20
+ DIAMETER_1_LOWER < 19.8

H#OIAMETER_1_LOWER

S<Eme ][4

Close
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Additional FBM enhancements SIEMENS
Feature Navigator Filter Enhancements

Apply permanent MCS filter to list only features that are aligned to the
tool-axis definition of the MCS

Improves feature handling for multi-side programming

& 'Operation Navigator' - Geometry

‘Name 'Path a2
GEOMETRY Feature Name (MCS:MCS_TOP) Feature Type C
g 'Unused Items ”9‘“" — =
= ijl":"RKplECE B STEP1 POCKET _39 STEP1POCKET
% MCS_TOP ml B STEP1 POCKET_40 STEP1 POCKET
& MCS_ANCLE I STEP1 POCKET_41 STEP1 POCKET
W STEP1POCKET _42 STEP1POCKET
R ) Halat
"w " #Mill Orient = M STEP1 POCKET 43 STEP1POCKET
- } } Y STEP1POCKET _44 STEP1POCKET
/ Specify MCS -
ey [ e e rocke i
m Link RCS to MCS v Fealre View STEP1POCKET
B 'Group View
Specify RCS [Tﬁj F i 3 :
= Find Features... STEP2ZHOLE
Save MCS i Tag '
P————
EAE/ECL e
" STEPZHOLE
FixtLre Offset 0 Aoply Fter
_ —e Ve Fite
Y- =
Tool Axis [leed AXIS ’_J e STEP2HOLE
£ 'Specify Yector (1 .VT 7
e/ LCeT () S |
Reverse Direction [EJ e STEPZHOLE
Clearance A -
B STEP2ZHOLE_62 STEP2HOLE =
Clearance Cption [Use Inherited ’Tj e S scssss -—| e
Loweer Limit Option [None ’:j
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Additional FBM enhancements SIEMENS
Feature Change Propagation (1/3)

Change propagation (indicate feature changes)
& 'Machining Feature Navigator |

Feature Name (MCS:None) Feature Type Geor Name & ‘Comment

- & SIMPLE_HOLE_61 SIMPLE_HOLE ;I A 'Rectangular Pocket (3) LI

- of SIMPLE_HOLE_62 SIMPLE_HOLE A e ‘Rectangular Pocket (2)

- of SIMPLE_HOLE_63 SIMPLE_HOLE 'E[__]

-+ SIMPLE_HOLE_64 SIMPLE_HOLE 'A% 'Body (0)

- f SIMPLE_HOLE_65 SIMPLE_HOLE

- +f SIMPLE_HOLE_66 SIMPLE_HOLE

- SIMPLE_HOLE_67 SIMPLE_HOLE

- 4f SIMPLE_HOLE_63 SIMPLE_HOLE

- f SIMPLE_HOLE_69 SIMPLE_HOLE A

- of SIMPLE_HOLE_70 SIMPLE_HOLE

- +f SIMPLE_HOLE_71 SIMPLE_HOLE @

-+ SIMPLE_HOLE_72 SIMPLE_HOLE ‘Children

- &f SIMPLE_HOLE_73 SIMPLE_HOLE 'Parents v

-+ COUNTER_BORE_HOLE_74 COUNTER_BORE_HOLE

-4 COUNTER_BORE_HOLE_75 COUNTER_BORE_HOLE S

- +f SIMPLE_HOLE_76 SIMPLE_HOLE =

-+ SIMPLE_HOLE_77 SIMPLE_HOLE PMI Attribute Color Attribute

Qi SMPLE HOLE 78 [SIMPLEHOLE [ | ‘Details

%@ SIMPLE_HOLE_79 SIMPLE_HOLE ‘Parameter

'ﬁﬂl CORNER_NOTCH_RECTANGULAR_Z0 CORNER_NOTCH_REC... = Displacemd Feature

- CORNER_NOTCH_RECTANGULAR_81 CORNER_NOTCH_REC... = *Angle Geometry

¥ CORNER_NOTCH_STRAIGHT _82 CORNER_NOTCH_STR . : Group

- POCKET_RECTANGULAR_STRAIGHT_83 POCKET_RECTANGULA...

ﬁjﬂ] SLOT_PARTIAL_U_SHAPED_34 SLOT_PARTIAL_U_SHA...

- SLOT_PARTIAL_U_SHAPED_85 SLOT_PARTIAL_U_SHA ..

'ﬁﬂl SLOT_RECTANCULAR_89 SLOT_RECTAMNCULAR = "Praview r -
Operation

4| | V| —— Geometry

Group
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Additional FBM enhancements SIEMENS
Feature Change Propagation (2/3)

Change propagation (indicate feature changes)
Automatically re-runs the recognition to update feature data
Indicate changes in Feature Navigator immediately after design change
Current support for geometry and attribute change
Indication of non geometrical changes (i.e. PMI) is planned

Indicates change status with individual icon in front of the feature name
v Feature is up-to-date (initial situation)

7 Feature is changed-and-updated

X Feature is invalid (user should remove it)

Pull Face

UPDATED Features

Features
¥ STEP1POCKET_1
" STEP1POCKET_2
X STEPLPOCKET_3
" STEP1POCKET 4
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Additional FBM enhancements
Feature Change Propagation (3/3)

Change propagation (indicate feature changes)
MB3 - Approve Change command will reset the status to up-to-date ( v )

& 'Machining Feature Navigator

Feature Name (MC5:None)
Features
o COUNTER_BORE_HOLE_75S
o SIMPLE_HOLE_7&
" SIMPLE_HOLE_77
T3 SIMPLE_HOLE_78
T SIMPLE_HOLE_79

T CORNER_NOTCH_RECTANGULAR_80
% CORMNER_MOTCH_RECTANGULAR_81
%9 CORNER_NOTCH_STRAICHT _82

" POCKET_RECTANGULAR _STRAICHT_83 POCKET_RECTANGULA
T3 SLOT_PARTIAL_U_SHAPED_84
¥ SLOT_PARTIAL_U_SHAPED_85

*! Tag Features...
o Create Geometry..,

X Delete

Export Feature
Information
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& 'Machining Feature Navigator

SIEMENS

Feature Type

Feature Name (MCS5:None)

Feature Type l

COUNTER_BORE_HOLE
SIMPLE_HOLE
SIMPLE_HOLE
SIMPLE_HOLE
SIMPLE_HOLE
CORNER_NOTCH_REC
CORNER_NOTCH_REC.
CORMNER_NOTCH_5TR

SLOT_PARTIAL_U_SHA
SLOT_PARTIAL_U_SHA

SLOT_RECTANGULAR

- 

\

Features

-« SIMPLE_HOLE_76
-+ SIMPLE_HOLE_77
-4 SIMPLE_HOLE_78
-89 SIMPLE_HOLE_79

-~ COUNTER_BORE_HOLE_75

%7 CORNER_NOTCH_RECTANGULAR_80
-7 CORNER_NOTCH_RECTANGULAR_81
-# CORNER_NOTCH_STRAICHT_82

4 POCKET _RECTANGULAR_STRAIGHT_83
-8 SLOT_PARTIAL_U_SHAPED_84

-~ 4f SLOT_PARTIAL_U_SHAPED_85

2l SLOT_RECTANGULAR_89

COUNTER_BORE_HOLE
SIMPLE_HOLE
SIMPLE_HOLE
SIMPLE_HOLE
SIMPLE_HOLE
CORNER_NOTCH_REC_..
CORNER_NOTCH_REC__.
CORNER_NOTCH_STR_..
POCKET_RECTANGULA__.
SLOT_PARTIAL_U_SHA_ ..
SLOT_PARTIAL_U_SHA_ ..

SLOT_RECTANGULAR ||
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Additional FBM enhancements SIEMENS
Safe Clearance parameter in Hole making

What is it?
Safe Clearance parameter in hole making

Benefits
Avoid collision with a part, such as excess material on a casting, that is not
represented by the solid model

% Hole Making

Main | Groups

Specify Hole Top [Eﬁ]
Specify Hole Axis mm
Specify Hole Depth @
Cycle Dl ':J _I'T-m
Clearance Distance 4._0000
Retract Distance 4.0000
Added Refract on Toolaxis Charng g.oooo
Depth 7.5000
Safe Clearance Z2.0000 I
M Calision Check

Vertical Clearance 2.0000
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Additional FBM enhancements SIEMENS
Safe Clearance Parameter in Hole making

Clearance zone is applied to all horizontal transition moves
Avoid collisions or near collisions when transitioning between holes
Retracts to Vertical Clearance before transition if zone violates the part

No Safe Clearance = Direct Transition Safe Clearance = Retract to “Safe Level”
before horizontal transition
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Additional FBM enhancements SIEMENS
Tool Path Generation

What is it?
Avoid tool path generation if a previous operation has failed to generate the

feature (i.e. due to collision check)
Indicate in the Operation Navigator that the tool path was not generated (is

empty) because a previous operation has failed to machine the feature

@ 'Operation Navigator' - Program Order

Benefits . |
. . . . Name Toolchange | ‘Path
Avoid postprocessing invalid tool path NC.PROGRAM
g 'Unused Items
g PROGRAM
= g SPOT_DRILL

= 5}
Tool Path generate ) OPTIMIZED_NC
@-ﬂ- SPOT_DRILL_SIMPLE_HOCLE_1 2

Warnings have been produced during tool path generaton. @A) SPOT_DRILL_SIMPLE_HOLE_3
e @} SPOT_DRILL_SIMPLE_HOLE_5

Do you want fo see these now?
(] Don't display this message again = o DGRKSPOT DRILLSIMPLE_HOLE.7
Mo k- DRILL_SIMPLE_HOLE_1 72
- QRDRILL SIMPLE HOLE3 [ |
-Ur DRILL_SIMPLE_HOLE_5S
-Ur DRILL_SIMPLE_HOLE_7

-

aai@ HX XX B

—————————— Diagnostic Information —--—-————--—-

- Object name: DRILL SIMPLE HCOLE 3 e
Cne or more features were not generated because a previous operation failed to generate these features
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Additional FBM enhancements SIEMENS
Tool Path Status indication in Operation Navigator

What is it?
Indicate Suspect or Empty tool path in the Operation Navigator if the
operation fails to generate the tool path for one or more features

Benefits
See what operation failed to generate so that you can take action

@ 'Operation Navigator' - Program Order @ 'Operation Navigator' - Program Order
‘Mame Toolchange | Path ‘Name Toolchange @ ‘Path
| NC_PROCRAM MNC_PROCRAM
# Unused ltems & Unused liems
& PROGRAM & PROCRAM
8 SPOT_DRILL ] = [ SPOT_DRILL
4 SPOT_DRILL_SIMPLE_HOLE_} 2 v =- 1 &) OPTIMIZED_NC !
4 SPOT _DRILL_SIMPLE_HOLE_3 POT_DRILL_SIMP
j L ‘ E_3 _ SPOT_DRILL_SIMPLE_HOLE_1 .
4 SPOT_DRILL_SIMPLE_HOLE_S @k SPOT _DRILL_SIMPLE_HOLE_3

- = Empty Tod Path
4 SPOT _DRILL_SIMPLE_HOLE_7 y @+ SPOT_DRILL_SIMPLE_HOLE_S

@ 5POT_DRILL_SIMPLE_HOLE_7

H A
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Additional FBM enhancements SIEMENS
Highlight Features and Tool Path

What is it?
Highlighting features and tool path when selecting objects in the Operation
Navigator

Highlight features when selecting feature groups
Highlight features and tool path when selecting optimized groups
Highlight tool path when selecting operations

Benefits

Directly see tool path results and associated features without editing the
ObJeCtS @ 'Operation Navigator - Program Order |

‘Name ‘Toolchange | 'Path
NC_PROGRAM
[2'Unused Items
- 7 Fg PROGRAM
=- 7[5 SPOT_DRILL
Skt oFTMzED N
@-ﬂ— SPOT_DRILL_SIMPLE_HOLE_1 2
@k SPOT_DRILL_SIMPLE_HOLE_3
@-ﬂ— SPOT_DRILL_SIMPLE_HOLE_5
@-ﬂ— SPOT_DRILL_SIMPLE_HOLE_7
- @[3 DRILL
-~ 4 [8 DEBUR
-~ i [5 REAM
-~ ¥ [3 BORE

xxxxi
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Summary SIEMENS
What is available with NX 6 CAM - Features

Feature & PMI Recognition
* New Feature library with 50 additional feature types

Focus on prismatic machining (drilling and 2%:D milling)
Holes, Pockets, Slots, Grooves, Notches

» Support for PMI
Dimension tolerances
Surface finish
Thread & Thread tolerances
Colors & Attributes

Feature Identification
* Support for NX 6 AHF features
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Summary SIEMENS
What is available with NX 6 CAM - Operations

Automatic best practice process and tool selection

* New Machining Knowledge Editor application

« Example best practice rules (~ 150) for the new feature types
Mold bases
Machinery parts

Page 87 Siemens PLM Software



SIEMENS

www.siemens.com/plm

Siemens PLM Software



